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30,  The  Groton, 
1421  Locust  Street, 

2045  Chestnut  Street, 
103  E.  81st  Street, 
1705  Walnut  Street, 
1417  North  Broad  St., 
Metropolitan  Bldg., 
N.E.cor.  17th&^^'alnut, 
17  Ea.st  38th  Street, 

35  West  52d  Street, 
1006  Carleton  Bldg., 
1006  Carleton  Bldg., 
109  South  20th  Street, 

2046  Chestnut  Street, 
834  Myrtle  Avenue, 

36  Pearl  Street, 

53  S.  Fitzhugh  St., 
128  Newbury  Street, 
900  Nicollet  Avenue, 

51  Hereford  Street, 
Union  Arcade  Bldg., 
1205  Spruce  Street, 
605  Park  Ave., 

83  So.  Franklin  Street, 
Cathedral  &  How'd  Sts., 
39  East  61st  Street, 
2031  Chestnut  Street, 
308  Mountain  Street, 
8  East  54th  Street, 
11  East  48th  Street, 
24  East  8th  Street, 
Paulsen  Building, 
101  Newbury  Street, 
68  Pratt  Street, 
317  Main  Street, 
46  East  57th  Street, 
137  East  60th  Street, 


Place 
Philadelphia,  Pa. 
New  York,  N.  Y. 
Brooklyn,  N.  Y. 
Philadelphia,  Pa. 
New  Bedford, Mass. 
Pasadena,  Cal. 
Atlanta,  Ga. 
Brooklyn.  N.  Y. 
Cincinnati,  Ohio 
Philadelphia,  Pa. 
Philadelphia,  Pa. 
New  York,  N.  Y. 
Philadelphia,  Pa. 
Philadelphia,  Pa. 
St.  Louis,  Mo. 
Philadelphia,  Pa. 
New  York,  N.  Y 
New  York,  N.  Y. 
St.  Louis,  Mo. 
St.  Louis,  Mo. 
Philadelphia,  Pa. 
Philadelphia,  Pa. 
Bridgeport,  Conn. 
Hartford,  Conn. 
Rochester,  N.  Y. 
Boston,  Mass. 
Minneapolis,  Minn. 
Boston,  Mass. 
Pittsburgh,  Pa. 
Philadelphia,  Pa. 
Baltimore,  Md. 
Wilkesbarre,  Pa. 
Baltimore,  Md. 
New  York,  N.  Y. 
Philadelphia,  Pa. 
Montreal,  Canada 
New  York,  N.  Y. 
New  York,  N.  Y. 
Cincinnati,  Ohio 
Spokane,  Wash. 
Boston,  Mass. 
Hartford,  Conn. 
Springfield,  Mass. 
New  York,  N.  Y. 
New  York,  N.  Y. 
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Elected        Name 

1900  Dh.  C.  D.  Wescott, 

1916  Dr.  John  M.  Wheeler, 

1892  Du.  J.  A.  White, 

1919  *Dr.  Lloyd  li.  Whitham 
1895  Dr.  W.  II.  Wilder, 
1910  Dr.  Carl  Williams, 
1912  Dr.  Edw.  R.  Williams, 

1893  Dr.  Wm.  H.  Wilmer, 
1906  Dr.  J.  Scott  Wood, 
1900  Dr.  Hiram  Woods, 
1915  *Dr.  H.  W.  Wootton, 
1881  Dr.  J.  P.  Worrell, 
1905  Dr.  Wm.  Zentmayer, 
1903  Dr.  S.  Lewis  Ziegler, 

•  Total 


Residence 
22  E.  Washington  St., 
30  West  59th  Street, 
200  E.  Frankhn  Street, 
514  Cathe(h-al  Street, 
122  S.  Miehigan  Blvd., 
School  L.  &  Greene  St., 
338 Commonwealth  Ave. 
1610  I  Street,  N.  W., 
172  Sixth  Avenue, 
842  Park  Avenue, 
319  Lexington  Avenue, 
20  South  7th  Street, 
1.506  Spruce  Street, 
1625  Walnut  Street, 


Place 

Chicago,  111. 

Now  York,  N.  Y. 

Richmond,  Va. 

Haltirnorc,  Md. 

Chicago,  111. 

Philadelphia,  Pa. 
,  Boston,  Mass. 

Washington,  D.  C. 

Brooklyn,  N.  Y. 

Baltimore,  Md. 

New  York,  N.  Y. 

Terre  Haute,  Ind. 

Philadelphia,  Pa. 

Philadelphia,  Pa. 
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1868  Dr.  J.  S.  Prout,  Fishkill, 


Dutchess  Co.,  N.Y. 


EMERITUS  MEMBERS 
1874  Dr.  Lewis  S.  Dixon,  232  Clarendon  Street, 

1905  Dr.  S.  C.  Maxson, 
1869  Dr.  Thomas  R.  Pooley, 
1899  Dr.  H.  O.  Reik, 
1895  Dr.  H.  W.  Ring, 
1878  Dr.  J.  A.  Spalding, 
1891  Dr.  Edward  Wheelock, 


235  Genesee  Street, 
26  Trinity  Street, 
300  E.  30th  Street, 
185  Church  Street, 
627  Congress  Street, 
Industry, 


Boston,  Mass. 
Utica,  N.  Y. 
Newton,  N.  J. 
Baltimore,  Md. 
New  Haven,  Conn. 
Portland,  Me. 
Monroe  Co.,  X.  Y. 


Whole  number 


186 


IN  MEMORIAM 

DR.  FRANCIS  P.  SPRAGUE,  O.  M. 

DR.  CHARLES  HERMON  THOMAS,  elected  1893 

DR.  WALTER  L.  PYLE,  elected  1902 

DR.  WILLIAM  H.  FOX,  elected  1904 


Francis  Peleg  Sprague,  M.D. 


NECROLOGY 


FRANCIS  PELEG  SPRAGUE,  M.D. 

MYLES   STANDISH,    M.D. 

Boston,  Mass. 

Dr.  Francis  Peleg  Sprague  was  unique  in  American  oph- 
thalmology in  that  he  carried  a  heavy  service  as  an  ophthal- 
mic surgeon  in  the  Massachusetts  Charitable  Eye  and  Ear 
Infirmary  for  twenty-five  years,  yet  never  entered  private 
practice.  Possessed  of  an  ample  income,  he  did  this  great 
work  from  the  overflowing  kindness  of  his  heart  and  the 
desire  to  be  of  service  to  his  fellow-men.  No  other  member 
of  the  staff  did  his  duty  more  faithfully  or  found  less  occasion 
to  ask  others  to  take  his  place  in  his  absence.  He  was  an 
original  member  of  the  American  Ophthalmological  Society. 

Dr.  Sprague  was  born  in  Washington,  D.  C,  February  17, 
1834,  while  his  father  was  United  States  Senator  from  the 
State  of  Maine. 

After  the  usual  preliminary  education  he  entered  the 
Harvard  Medical  School,  and  received  the  degree  of  Doctor 
of  Medicine  in  1857.  He  spent  a  year  or  more  as  interne  in 
a  Boston  hospital,  then  studied  ophthalmology  in  Vienna. 
Returning  to  America  during  the  civil  war,  he  was  appointed 
Acting  Assistant  Surgeon,  U.  S.  A.,  and  served  from  Febru- 
ary, 1862,  to  February,  1864,  at  Washington,  in  the  Judiciary 
Square  Hospital  and  the  Desmarres  Eye  and  Ear  Hospital. 

He  was  appointed  Ophthalmic  Surgeon  at  the  Massa- 
chusetts Charitable  Eye  and  Ear  Infirmary  in  1864  and 
served  until  1890.     It  was  a  faithful,  persistent,  benign,  and 
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kindly  service,  liberally  interspersed  with  secret  generosity 
to  the  poor  and  helpless  among  his  patients. 

As  he  had  no  private  practice  to  urge  him  to  hurry  through 
his  clinics,  they  were  often  long.  Each  individual  case  re- 
ceived careful  study  and  kindly  encouragement.  Sometimes 
his  young  and  impatient  house  officers  were  inclined  to  com- 
plain about  the  length  of  the  clinics,  but  in  after-years  they 
remembered  with  gratitude  the  careful  discussions  of  impor- 
tant cases,  the  kindly,  respectful  attention  he  gave  to  their 
crude  ideas,  and  his  calm,  serious  comment  thereon.  If 
the  case  under  consideration  had  been  unusual,  he  perhaps 
would  appear  in  the  House  Officers'  dormitory  at  the  end  of 
the  day  with  several  books  from  his  library,  each  with  book- 
marks carefully  inserted  to  direct  attention  to  articles  upon 
the  subject  which  had  been  discussed  in  the  morning  clinic. 

He  was  a  persistent  operator  in  complicated  and  nearly 
hopeless  cases,  deeming  that  even  a  small  amount  of  vision 
was  a  great  source  of  happiness  to  persons  practically  blind. 

He  was  always  a  safe,  sane,  careful,  level-headed  medical 
adviser,  and  the  patients  who  came  in  his  service  were  indeed 
fortunate. 

Dr.  Sprague  had  positive  opinions,  but  his  gentle  serenity 
was  never  disturbed.  No  one  ever  knew^  him  to  utter  a 
harsh  word  or  even  to  criticize  an  absent  person  unkindly. 

His  wit  and  humor  were  unfailing,  delicate  but  irresistibly 
amusing,  and  a  source  of  delight  to  all  who  knew  him. 

He  was  actively  interested  in  the  parks  and  streets  of  the 
city  of  Boston,  and  the  four  lines  of  trees  on  Commonwealth 
Avenue  are  there  largely  on  account  of  his  insistence. 

He  married,  October  5,  1868,  EHzabeth  Rebecca  Lowell; 
she  died  seventeen  years  before  her  husband.  They  had  no 
children. 

Dr.  Sprague  died  October  6,  1921.  His  death  was  like 
his  life,  gentle  and  serene;  he  had  just  spoken  and  was  in 
apparent  health. 


Walter  Lytlk  Pyle,  A.M.,  M.D. 
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WALTER  LYTLE  PYLE,  A.M.,  M.D. 

CASSIUS   D.    WESCOTT,    M.D. 

Chicago 

Dr.  Walter  Lytle  Pyle,  son  of  William  J.  and  Sarah  Lane 
Thomas  Pyle,  was  born  in  Philadelphia  December  20,  1871. 
He  was  a  brilliant  student,  and  three  degrees  were  conferred 
upon  him  by  the  University  of  Pennsylvania:  the  A.B.  in 
1888,  the  honorary  A.M.  in  1893,  and  the  M.D.  in  the  same 
year.  After  doing  post-graduate  work  in  ophthalmology  in 
Washington,  London,  and  Paris,  he  returned  to  Philadel- 
phia, where  he  practised  his  specialty  until  his  death. 

For  a  time  he  was  associated  with  Dr.  George  M.  Gould, 
with  whom  he  collaborated  in  several  literary  works.  He 
was  clinical  assistant  in  ophthalmology  at  the  Polyclinic, 
also  clinical  assistant,  later  assistant  surgeon,  to  the  Wills 
Hospital.  For  a  number  of  years  before  his  death  he  was 
ophthalmic  surgeon  to  the  Mount  Sinai  Hospital.  He  was  a 
member  of  the  College  of  Physicians  of  Philadelphia,  of  the 
Pennsylvania  State  Medical  Society,  a  fellow  of  the  Ameri- 
can Academy  of  Medicine,  a  member  of  the  American  Medi- 
cal Association,  also  of  the  American  Ophthalmological 
Society,  and  a  frequent  contributor  to  their  scientific  pro- 
ceedings. 

He  was,  for  a  time,  editor  of  ''The  International  Medical 
Magazine,"  and  from  1902  to  1905  editor  of  the  Depart- 
ment of  Ophthalmology  of  "American  Medicine."  From 
1903  to  1905  he  was  editor  of  the  Section  on  Ophthalmology 
of  "The  American  Year-Book  of  Medicine  and  Surgery." 
He  was  also  editor,  as  well  as  one  of  the  authors,  of  "A 
System  of  Ophthalmic  Practice." 

Dr.  Pyle  enjoyed  a  large  practice,  but  on  account  of  a 
painful  neuritis  and  partial  paralysis  from  which  he  had 
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suffered  for  a  number  of  years,  his  work  was  practically 
limited  to  office  practice.  His  best  work  in  practical  oph- 
thalmology was  undoubtedly  in  the  correction  of  ametropia. 
He  loved  refraction,  and  was  a  careful,  painstaking  worker. 
He  endeared  himself  to  his  patients,  and  was  particularly 
gentle  with  the  children  and  the  elderly. 

He  died  at  Merion,  Pennsylvania,  on  October  8,  1921. 
In  spite  of  the  fact  that  his  friends  had  realized  that  he  had 
not  been  well  for  a  number  of  years,  the  end  came  as  a  great 
surprise,  as  Dr.  Pyle  was  possessed  of  a  very  happy  dis- 
position and  seemed  to  radiate  good  cheer. 


MINUTES  OF  THE  PROCEEDINGS 


FIFTY-EIGHTH  ANNUAL  MEETING 

Washington,  D.  C, 

May  1,  1922. 

The  Fifty-eighth  Annual  Meeting  of  the  Society  was  called 
to  order  at  9.15  a.  m.  by  the  President,  Dr.  William  M. 
Sweet,  who  announced  that,  owing  to  the  fire  at  the  New 
Willard  Hotel,  all  of  the  meetings  would  be  held  in  the 
auditoi'ium  of  the  Corcoran  Art  Gallery.  As  many  of  the 
delegates  and  invited  guests  of  An  International  Congress 
of  Ophthalmology  had  accepted  the  invitation  to  attend  the 
meetings  of  this  Society,  the  President  stated  that  he  de- 
sired to  extend  to  these  gentlemen  a  hearty  welcome  and 
would  be  pleased  to  have  them  join  with  the  Society  in  its 
scientific  sessions  and  take  part  in  the  discussion  of  the 
various  papers  to  be  presented. 

The  following  papers  were  read  and  discussed : 

1.  "A  Modified  Keratome  Incision  for  Iridectomy  in  Glaucoma." 
W.  H.  Luedde,  M.D.,  St.  Louis,  Mo. 

Discussed  by  Mr.  E.  Treacher  Collins,  London,  and  Dr.  W.  H. 
Luedde. 

2.  "Factors  Influencing  the  Choice  of  Method  for  Cataract  Ex- 
traction."   Dorland  Smith,  M.D.,  Bridgeport,  Conn. 

Discussed  by  Drs.  Allen  Greenwood,  L.  H.  Taylor,  Derrick  T. 
Vail,  Walter  R.  Parker,  Mr.  E.  Treacher  Collins,  London,  and 
Dr.  Dorland  Smith. 

3.  "Multicolor  Tattooing  of  the  Cornea."  S.  Lewis  Zieglcr, 
M.D.,  Philadelphia. 

Discussed  by  Drs.  A.  Magi  tot,  Paris,  H.  H.  Tyson,  and  S.  Lewis 
Ziegler. 
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4.  "Contribution  to  the  Chemicopharmaco-Dynamic  Relation- 
ship of  Atropin  and  Homatropin."  David  I.  Macht,  M.D.,  Balti- 
more, Md.     (By  invitation.) 

Discussed  by  Prof.  G.  F.  Roehat,  Groningen,  Holland,  and  Dr. 
David  I.  Macht. 

5.  "Transitory  Visual  Disturbance  Observed  During  the  Course 
of  Occipital  Lesions,  and  Their  Significance  with  Respect  to 
Cerebral  Localization."  V.  Morax,  M.D.,  Paris,  France.  (Read 
by  title.) 

6.  "Central  Scotoma  in  Anterior  Uveitis:  A  Further  Contribu- 
tion." J.  GrayClegg,  M.D.,  Manchester,  England.  (By  invitation.) 

7.  "Oil  Cyst  of  Orbit  Removed  by  Kronlein's  Operation." 
Arnold  Knapp,  M.D.,  New  York  City. 

Discussed  by  Prof.  Emile  Gallemaerts,  Brussels,  Drs.  John  W. 
Burke,  Wm.  L.  Benedict,  John  Green,  Jr.,  A.  Magitot,  Paris,  and 
Arnold  Knapp. 

8.  "Tuberculoma  of  the  Orbital  Cavity."  Dunbar  Roy,  M.D., 
Atlanta,  Georgia. 

9.  "Basal  Cell  Carcinoma  of  the  Orbit  and  Ethmoid :  Operation; 
Radium  Application."    John  Green,  Jr.,  M.D.,  St.  Louis,  Mo. 

Discussion  of  papers  of  Drs.  Roy  and  Green  by  Drs.  William  C. 
Finnoff,  A.  E.  Davis,  W.  H.  Wilder,  Dunbar  Rov,  and  John  Green, 
Jr. 

10.  "Studies  in  Monocular  and  Binocular  Accommodation,  with 
their  CHnical  Apphcation."    A.  Duane,  M.D.,  New  York  City. 

Discussed  bj^  Drs.  C.  D.  Wescott,  J.  F.  Shoemaker,  Edward 
Jackson,  and  A.  Duane. 

11.  "  Simple  Methods  of  Orthoptic  Training."  Edward  Jackson, 
M.D.,  Denver,  Col. 

Discussed  bj^  Dr.  A.  Duane. 


Monday  Afternoon,  May  1st 
The  meeting  was  called  to  order  at  2.30  p.  m.,  by  the  Presi- 
dent, Dr.  William  M.  Sweet. 

The  following  papers  were  read  and  discussed : 

12.  "Correction  of  Squint  by  Muscle  Recession  with  Scleral 
Suturing."    P.  Chalmers  Jameson,  M.D.,  Brooklyn,  N.  Y. 

Discussed  by  Drs.  John  H.  Ohly,  R.  J.  Curdy,  Arnold  Knapp, 
and  P.  Chalmers  Jameson. 
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At  the  request  of  the  President,  Dr.  W.  H.  Wilmer,  Vice- 
President  of  the  Society,  then  took  the  chair,  and  announced 
the  next  paper. 

13.  "  Epidemic  Encephalitis  from  the  Standpoint  of  the  Ophthal- 
mologist."   George  Franklin  Libby,  M.D.,  Denver,  Col. 

Discussed  by  Drs.  E.  C.  Ellett,  Allen  Greenwood,  Hiram  Woods, 
M.  L.  Foster,  S.  Lewis  Ziegler,  Mary  Buchanan,  L.  C.  Rood, 
Arthur  J.  Bedell,  and  George  F.  Lib})v. 

14.  "Ophthalmoplegia  Exterior,  with  Report  of  Cases."  Harry 
Friedenwald,  M.D.,  Baltimore,  Md. 

Discussed  by  Mr.  E.  Treacher  Collins,  London,  Dr.  George 
Mackay,  Edinburgh,  ]Mr.  J.  Gray  Clegg,  Manchester,  and  Dr.  T.  B. 
Holloway. 

15.  "  The  Place  of  Ophthalmology  in  the  Undergraduate  Medical 
Curriculum."     W.  Gordon  M.  Byers,  M.D.,  Montreal,  Canada. 

Discussed  by  Dr.  Edward  Jackson,  Mr.  J.  Gray  Clegg,  Drs. 
Hiram  Woods,  Allen  Grecniwood,  W.  E.  Lambert,  W.  R.  Parker, 
H.  Friedenwald,  W.  H.  Wilder,  James  M.  Ball,  E.  V.  L.  Brown, 
Mary  Buchanan,  H.  F.  HanscU,  and  W.  Gordon  M.  Byers. 

16.  "Observations,  Extending  over  a  Period  of  Three  Months, 
in  a  Case  of  Lipa^mia  Retinalis."  Hunter  PL  McGuire,  M.D., 
Winchester,  Va. 

Discussed  by  Dr.  W.  L.  Benedict. 

17.  "Retinitis  Proliferans  of  Both  Eyes  Due  to  Secondary 
Anemia  Produced  by  Hodgkin's  Disease:  Report  of  a  Case." 
George  Huston  Bell,  M.D.,  New  York  City. 

The  following  invited  guests  registered  at  the  meeting : 

Allen,  Thos.  D.,  Chicago,  111.  Briggs,  Wm.  Ellery,  Sacramento, 
Arrell,  Wm.  Hamilton,  Ontario,  Cal. 

Canada.  Buch.\nan,  Mary,  Philadelphia. 

Balbuena,  Felix  Fernandez,  Gi-  Burch,  Frank  E.,  St.  Paul,  Minn. 

jon,  Spain.  Clapp,  C.  A.,  Baltimore,  Md. 

Ball,  James  Moores,  St.  Louis,  Clegg,  J.  Gray,  Manchester,  Eng- 

Mo.  land. 

Bane,  Wm.  C,  Denver,  Colo.  Collins,   E.   Treacher,   London, 
Benton,  Thomas,  Alexandria,  Va.  England. 

Blackmar,  F.  B.,  Philadelphia.  Crisp,  Wm.  H.,  Denver,  Colo. 

Blue,  J.  B.,  Memphis,  Tenn.  Curran,  E.  J.,  Kansa.s  City,  Mo. 

Boon,  Dan.  J.,  Philadelphia.  Dowling,  Jos.  L.,  Providence,  R  I. 

Br.\wley,  R.  v.,  Salisbury,  X.  C.  Dwyer,  J.  G.,  New  York  City. 
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Fraser,  W.  G.,  Ottawa,  Canada. 

Fulton,  John  F.,  St.  Paul,  Minn. 

G.\LLEMAERTS,  Prof.  Emile,  Brus- 
sels, Belgium. 

Garretson,  W.  T.,  Detroit,  Mich. 

Harkness,  G.  F.,  Davenport,  Iowa. 

Hebert,  a.  W.,  Philadelphia. 

Hill,  John  A.,  Asbury  Park,  N.  J. 

HiTZEL,  GusTAVE  A.,  Buffalo,  N.  Y. 

Hyde,  L.  W.,  Washington,  D.  C. 

Isaacs,  David,  Omaha,  Neb. 

Johnston,  W.  H.,  Muscatine,  Iowa. 

Jones,  Leonard  W.,  Rochester, 
N.Y. 

Kahn,  M.  Randolph,  Baltimore, 
Md. 

Knowlton,  L.  G.,  Cleveland,  Ohio. 

Le  Fevre,  Sherwood,  Glens  Falls, 
N.Y. 

Lemere,  H.  B.,  Omaha,  Neb. 

Li,  T.  M.,  Peking,  China. 

Macht,  David  L,  Baltimore,  Md. 

Mackay,  George,  Edinburgh,  Scot- 
land. 

Macneil,  F.  A.,Winnepeg,  Canada. 

Macnie,  John  S.,  Minneapolis, 
Minn. 

Magitot,  a.,  Paris,  France. 

Mahoney,  Geo.  W.,  Chicago,  III. 

Martin,  H.  H.,  Savannah,  Ga. 

McCaw,  John  A.,  Denver,  Colo. 

McKeown,  E.  E.,  Denver,  Colo. 

Merrill,  H.  G.,  Provo,  Utah. 

Metz,  R.  B.,  Cleveland,  Ohio 

Millette,  J.  W.,  Dayton,  Ohio. 

Mills,  Lloyd,  Los  Angeles,  Cal. 

Minnes,  Robert  S.,  Ottawa,  Can- 
ada. 

Minor,  H.  F.,  Memphis,  Tenn. 

Monaghan,  D.  G.,  Denver,  Colo. 

Murray,  Wm.  R.,  Minneapolis, 
Minn. 

Neeper,  E.  R.,  Colorado  Springs, 
Colo. 

Neher,  E.  M.,  Salt  Lake  City,  Utah. 


Neulen,  E.  Nelson,  Astoria,  Ore- 
gon. 
Newhart,   Horace,   Minneapolis, 

Minn. 
O'Connor,  F.  X.,  New  York  City. 
O'Connor,  Roderic  P.,  Oakland, 

Cal. 
Pannell,  W.  S.,  Orange,  N.  J. 
Parenson,    W.    E.,    Minneapolis, 

Minn. 
Pendexter,    R.    S.,    Washington, 

D.C. 
Pratt,  F.  J.,  Minneapolis,  Minn. 
Robinson,  R.  E.,  Waverley,  Iowa. 
Rochat,   G.   F.,   Groningen,   Hol- 
land. 
Rood,  Luther  C,  Boston,  Mass. 
Rowan,  John,  Glasgow,  Scotland. 
Shackleton,    W.    E.,    Cleveland, 

Ohio. 
Shreve,  0.  M.,  Erie,  Pa. 
Shultz,  L.  a.,  Rockford,  111. 
Singleton,  E.  M.,  Marshall  town, 

Iowa. 
Sla TAPER,  F.  J.,  Philadelphia. 
Sloan,  Henry  L.,  Charlotte,  N.  C. 
Smith,  George  C.,  Casper,  \Yyo- 

ming. 
Smith,  W.  Harvey,  Minneapolis, 

Minn. 
Stark,  H.  H.,  El  Paso,  Texas. 
Stegman,    L.    v..    Battle    Creek, 

Mich. 
Strickler,     David    A.,     Denver, 

Colo. 
Sulzman,  Frank  M.,  Troy,  N.  Y. 
Swan,  C.  J.,  Evanston,  111. 
TiNGLEY,   Louisa  Paine,   Boston, 

Mass. 
TucKERMAN,    W.    H.,    Cleveland, 

Ohio. 
Wiener,  Meyer,  St.  Louis,  Mo. 
Wilkinson,    Oscar,    Washington, 

D.C. 
Woods,  Alan,  Baltimore,  Md. 


The  Chair  announced  that  the  special  exhibit  at  the  Army 
Medical  Museum,  arranged  by  courtesy  of  Brigadier-Gen- 
eral Robert  E.  Noble,  for  An  International  Congress  of 
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Ophthalmology,  would  remain  intact  during  the  meeting 
of  the  Society.  Major  G.  R.  Callender  was  in  charge  of  the 
exhibit. 

The  exhibit  of  early  books  on  Ophthalmology,  arranged  by 
Lieut. -Col.  F.  H.  Garrison  and  Dr.  Casey  A.  Wood,  in  the 
library  of  the  Surgeon-General's  office  of  the  United  States 
Army,  would  also  be  on  view  during  the  meeting. 

Executive  Session,  May  1st 
The  meeting  was  held  in  the  Fairfax  Room,  New  Willard 
Hotel,  and  was  called  to  order  at  9  p.  m.  by  the  President, 
Dr.  William  M.  Sweet. 

A  motion  that  the  reading  of  the  Minutes  of  the  last  meet- 
ing be  dispensed  with,  as  they  had  been  printed  in  the 
Transactions,  was  carried.  The  Chair  announced  the  fol- 
lowing appointment: 

Auditing  Committee:  Dr.  Dorland  Smith,  Bridgeport,  Conn. 

The  report  of  the  Secretary-Treasurer,  properly  certified  as 
correct  by  the  Auditing  Committee,  was  accepted  and  filed.  The 
Secretary-Treasurer  in  the  report  stated  that  there  remained  a 
deficit  from  the  i)revious  year,  and  that  a  request  had  been  made 
to  the  Council  to  recommend  an  additional  contribution  for  the 
year  to  pay  off  the  indebtedness. 

Dr.  George  S.  Derby,  Chairman  of  the  Committee  on  Theses, 
reported  that  during  the  year  theses  had  been  received  from  eight 
candidates,  of  which  three  were  acceptable. 

Dr.  Harry  Friedenwald,  Chairman  of  the  Committee  on 
Publication,  made  the  following  report : 

The  Committee  on  Pul^lication  begs  to  report  that  it  undertook 
to  carry  out  the  function  for  which  it  believed  it  had  been  ap- 
pointed, namely,  the  determination  of  the  fitness  for  publication 
of  the  papers  read  at  the  last  annual  meeting  and  received  by  the 
secretary.  In  the  exercise  of  this  function  it  met  with  the  fact 
that  the  Constitution  and  By-laws  as  they  now  stand  do  not  give 
the  Committee  the  right  to  reject  any  article  that  has  been  read. 
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The  secretary,  therefore,  assumed  all  the  duties  of  the  Commit- 
tee and  published  all  the  papers  in  his  hands. 

The  (committee,  therefore,  recommends  that  the  Society  take 
one  or  the  other  of  the  following  alternate  steps: 

1.  Abolish  the  "Committee  on  Publication." 

2.  Invest  it  with  the  power  of  editing,  abridging,  or  refusing 
publication,  if  in  its  judgment  such  steps  are  advisable.  In  any 
case,  the  writer  is  to  be  informed  promptly  and  he  is  to  have  the 
right  to  appeal  to  the  Council. 

Dr.  Lucien  Howe  made  the  following  report  for  the  Com- 
mittee on  Prize  Essays  for  the  Medal  for  Research  of  the 
American  Ophthalmological  Society: 

As  a  report  concerning  the  condition  of  the  fund  itself  is  of 
primary  importance,  it  should  be  stated  at  the  outset  that  the 
SI 500  donated  has  been  invested  in  Liberty  Bonds,  Second  Con- 
vertible, 43^s,  1942,  and  these  are  now  held  in  trust  for  the  Ameri- 
can Ophthalmological  Society"  by  the  Metropolitan  Trust  Com- 
pany of  the  city  of  New  York. 

For  the  sake  of  record  it  should  be  added  that  the  trust  com- 
pany has  been  informed  that,  as  the  annual  interest  is  to  be  used 
only  for  the  purchase  of  a  prize  medal,  or  medals,  and  as  these  will 
probably  be  awarded  at  rather  rare  intervals,  therefore,  in  years 
when  the  treasurer  of  the  Society  does  not  request  the  payment  of 
the  interest  for  the  then  preceding  year,  the  trust  company  is  to 
add  the  interest  to  the  principal,  thus  creating  a  fund  which,  with 
only  occasional  interruption,  would  increase  by  compound  interest. 
In  addition  to  this  statement  concerning  the  fund  itself,  the  Com- 
mittee would  recommend  the  adoption  by  the  Society  of  the  fol- 
lowing resolutions: 

First:  That  the  Ophthalmological  Society  authorizes  the 
three  members  already  appointed  on  this  Committee  to  de- 
termine by  lot  at  this  meeting  the  time  each  shall  serve, 
whether  one,  two,  or  three  years;  that  at  the  annual  meeting 
in  1923  and  each  year  thereafter  the  Council  shall  nominate 
a  member  who  after  election  may  serve  not  to  exceed  three 
years,  but  a  member  may  be  eligible  for  nomination  and  re- 
election after  an  interval  of  one  year  or  more  following  a 
previous  term  of  service  on  this  Committee. 

Second:    That  the  Committee  thus  constituted  and  con- 
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stantly  changing  may,  in  making  its  awards,  give  preference 
to  the  scientific  work  of  members  of  this  Society  in  case  it 
should  happen  that  degrees  of  excellence  are  difficult  to  de- 
termine. For  that  reason  all  students  of  ophthalmology  be 
hereby  invited  to  send  reprints  of  their  publication  to  the 
Chairman  of  this  Committee.  But,  according  to  the  intention, 
as  originally  expressed  by  the  donor,  the  award  may  be  made 
for  distinguished  service  in  advancing  the  science  of  ophthal- 
mology, without  regard  to  mcml)ership  in  any  Society  or  to 
nationality  or  place  or  residence. 

Third:  That  no  matter  how  large  the  annual  income  from 
the  fund  may  ultimately  become,  the  form  of  the  medals  be 
simple  antl  unpretentious,  preferably  the  same  as  the  sample 
offered  for  approval  to  the  Society  last  year. 
The  Committee  moves  the  adoption  first  of  these  three  recom- 
mendations. 

With  this  introductory"  statement  and  recommendation  the 
Committee  can  now  make  its  first  award.  As  the  reasons  in  the 
present  instance  are  quite  exceptional,  the  circumstances  should 
be  stated,  even  at  the  risk  of  unusual  detail. 

Nearly  forty  years  ago  the  announcement  was  made  by  a  young 
Austrian,  through  the  Heidelberg  Ophthalmological  Society,  of 
the  finding  of  a  local  anesthetic  especially  applicable  to  ophthalmic 
surgery.  If  he  had  patented  the  claims  which  might  have  been 
made  and  used  them  for  commercial  advantage,  it  is  easy  to  calcu- 
late that  he  could  have  become  a  multi-millionaire.  Instead  of 
that,  and  in  the  face  of  the  same  struggle  which  comes  to  most  of 
us  in  youth,  he  preferred  the  practice  of  ethical  medicine  with  the 
quiet  satisfaction  of  work  well  done.  Later,  he  came  to  this  coun- 
try, gained  a  foothold  in  New  York,  was  elected  a  member  of  our 
Society,  and  even  up  to  last  year  has  continued  his  study  of  local 
anesthesia.  It  is  not  too  much  to  say  that  the  discovery  of  cocain, 
with  similar  drugs  suggested  by  it,  has  facilitated  the  work  of  thou- 
sands of  surgeons  and  saved  millions  of  human  beings,  even  ani- 
mals, from  pain  and  suffering.  And  these  blessings  are  to  continue 
as  long  as  civilization  survives. 

Yet  in  spite  of  all  this,  it  must  be  admitted  that  no  suitable  sign 
of  appreciation  of  this  discovery  has  thus  far  been  made.  The 
world  at  large,  and  even  the  medical  profession,  has  apparently 
forgotten  to  thank  an  acknowledged  benefactor  for  a  gift  to  each 
of  us  which  is  ahiiost  priceless. 
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Therefore,  in  consideration  of  this  achievement,  even  long  ago 
by  a  member  of  our  Society,  in  consideration  of  his  high  ethical 
standards,  his  quiet  and  persistent  research,  shown  also  by  his  more 
recent  contributions  to  our  knowledge,  this  Committee  hereby 
awards  the  first  medal  of  the  American  Ophthalmological  Society 
for  scientific  research  to  Carl  Roller,  of  New  York  City. 

Dr.  Howe  moved  the  adoption  of  the  resolution  con- 
tained in  the  report,  and  the  motion  was  seconded  and 
carried. 

Dr.  W.  H.  Wilder  made  the  following  report  for  the 
American  Board  for  Ophthalmic  Examinations : 

The  Board  continued  its  operations  by  holding  at  St.  Louis, 
in  May,  1922,  the  tenth  examination  for  candidates  for  its  certifi- 
cates. We  have  up  to  date  certified  something  like  260  ophthal- 
mologists, many  by  personal  examination,  others  by  examination 
of  their  case  records,  and  some  on  the  record  of  their  previous 
achievements.  I  can,  therefore,  report  to  you  that  the  work  of  the 
Board  is  progressing  very  favorably.  We  are  pleased  to  note  that 
it  is  more  and  more  regarded  favorably  by  the  members  of  the 
profession  and  that  the  men  who  have  received  the  certificates 
really  prize  them. 

Our  work  is  becoming  better  organized  and  we  are  able  to  handle 
examinations  in  better  shape.  We  have  an  increasing  number  of 
candidates  for  the  certificates  by  reason  of  the  fact  that  this  So- 
ciety and  one  of  the  other  component  societies  require  in  their 
constitution  that  applicants  for  membership  must  first  receive  a 
certificate  of  the  Aiiierican  Board  for  Ophthalmic  Examination. 
Consequently,  we  may  expect  that  in  the  future  there  will  be  an 
increasing  number  of  applicants  for  this  certificate. 

I  do  not  believe  that  there  is  anything  further  to  l^e  said.  We 
are  all  aware  of  the  constitution  of  the  Board — nine  members, 
three  from  each  of  the  component  societies,  the  American  Oph- 
thalmological Society,  the  American  Academy  of  Ophthalmology 
and  Otolaryngology,  and  the  Section  on  Ophthalmology  of  the 
American  Medical  Association.  We  elect  each  3-ear  one  member 
to  fill  a  vacant  place. 

In  answer  to  a  question  by  Dr.  C.  H.  May,  as  to  whether  the 
(luality  of  the  answers  of  the  men  who  come  up  for  examination 
had  improved.  Dr.  Wilder  said  that  the  Board  was  gratified  with 


Minutes  of  the  Proceedings  25 

the  better  rating  of  the  candidates  who  were  examined.  The  next 
examination  will  be  held  in  St.  Louis.  There  arc  applications  from 
at  least  thii'ty  or  forty,  l)ut  the  Committee  on  Ke(}uirements  is 
admitting  only  from  fifteen  to  seventeen  for  the  examination. 
In  explanation  of  the  work  of  the  Board,  Dr.  Wilder  said: 
We  have  three  distinct  methods  of  examining  a  candidate  for 
a  certificate.  The  first  method  applies  to  those  persons  who  have 
practised  ophthalmology  for  more  than  ten  years  and  whose 
records  and  ciedentials  we  can  carefully  study  and  know  some- 
thing about  the  work  they  have  already  done  in  the  profession. 
The  second  method  applies  to  those  men  whose  practice  may  be 
less  than  ten  years  and  who  are  re(iuired  to  present  from  ten  to 
twenty-five  carefully  prepared  case  records  that  the  Board  may 
study.  The  Committee  on  Examinations  studies  these  case  records 
carefully,  and  if  they  are  deemed  sufficient  to  permit  an  accurate 
knowledge  of  the  professional  attainments  of  the  individual,  they 
may  not  ask  him  to  appear  before  the  Board  for  further  examina- 
tion-. The  third  class  includes  those  persons  who  are  starting  in 
the  practice  of  the  specialty  and  who  have  not  practised  ophthal- 
mology for  five  years.  From  such  persons  we  ask  twenty-five  case 
records  and  also  that  they  appear  personally  l)efore  th(^  Board  for 
examination.  The  Board  requires  that  no  individual  in  this  class 
can  receive  a  certificate  unless  he  has  graduated  from  an  accredited 
college,  had  an  interne  year,  or  a  fifth  year,  and  in  addition  to  that 
he  must  have  pursued  the  special  study  of  ophthalmology  for  a 
period  of  two  years. 

W^e  suggest  that  that  special  study  be  carried  on  in  this  way: 
One  year  of  training  in  ophthalmology  in  some  graduate  school, 
and  a  second  year  of  actual  clinical  work  spent  as  interne  or  resi- 
dent in  a  hospital,  or  as  assistant  in  a  well-organized  eye  clinic, 
or  in  lieu  of  that,  as  private  assistant  to  some  competent  ophthal- 
mologist— one  who  has  already  secured  a  cc^rtificate. 

Report  of  the  Committee  on  An  International  Congress  of 
Ophthalmology : 

In  the  absence  of  Dr.  de  Schweinitz,  Dr.  Wilmer,  the  Chairman 
of  the  Committee  of  Arrangements  in  W^ashington,  reported  briefl>' 
the  activities  of  the  various  special  committees  and  on  the  meet- 
ings of  the  general  connnittees,  referring  especially  to  the  large 
amount  of  work  which  had  been  accomplished  and  the  enthusiastic 
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efforts  which  had  resulted  in  the  success  of  the  Congress.  He  re- 
ferred to  the  fact  that  more  money  had  been  expended  than  was 
anticipated  and  that  a  deficit  would  arise,  and  expressed  the  hope 
that  the  appeal  of  the  Chairman  of  the  Finance  Committee  would 
find  a  response.  The  final  report  of  the  Secretary-Treasurer  and 
of  the  President  of  the  Congress  will  be  made  at  the  next  meeting 
of  the  American  Ophthalmological  Society. 

Upon  motion  of  Dr.  Weeks  the  report  of  the  Committee 
was  accepted,  and  the  Committee  continued  for  one  year. 

Dr.  C.  D.  Wescott,  Chairman  of  Council,  made  the  follow- 
ing report: 

The  Council  recommends  that  the  following  named  candidates 
be  elected  as  Associate  Members: 

Dr.  Luther  C.  Peter,  Philadelphia. 

Dr.  Clyde  A.  Clapp,  Baltimore. 

Other  candidates  are  referred  to  the  Council  for  1923. 

The  Council  recommends  for  emeritus  membership: 

Dr.  Henry  W.  Ring,  New  Haven,  Conn. 

Dr.  Edward  Wheelock,  Industry',  N.  Y. 

Dr.  H.  0.  Reik,  New  York  City. 

Dr.  Lewis  S.  Dixon,  Boston,  Mass. 

The  Council  recommends  that  the  dues  for  1922  be  $10,  and  that 
an  assessment  of  SIO  be  made  on  each  member  of  the  Society  to 
apply  to  the  deficit  of  the  year. 

The  following  named  members  are  nominated  for  officers  for 
the  ensuing  year: 

President,  Dr.  W.  H.  Wilmer,  Washington,  D.  C. 

Vice-President,  Dr.  Alexander  Duane,  New  York  City. 

Secretary-Treasurer,  Dr.  T.  B.  Holloway,  Philadelphia. 

The  Council  nominated  Dr.  Hiram  Woods,  of  Baltimore,  for 
election  as  a  member  of  the  American  Board  for  Ophthalmic  Ex- 
aminations to  serve  for  three  years;  and  Dr.  Alexander  Quacken- 
boss,  of  Boston,  Dr.  James  Bordley,  Jr.,  of  Baltimore,  and  Dr. 
C.  A.  Veasey,  of  Spokane,  Washington,  as  nominees  for  the  Board 
of  Governors  of  the  American  College  of  Surgeons. 

The  Council  named  Hot  Springs,  Va.,  as  the  place  of  meeting 
in  1923,  some  time  in  May,  the  date  to  be  announced  later.* 

*  See  footnote,  page  28. 
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Upon  motion,  duly  seconded,  the  report  of  Council  was 
accepted. 

It  was  moved  that  the  reconunendations  regarding  emeri- 
tus members  be  concurred  in,  and  that  the  names  announced 
be  placed  on  such  a  list.    Motion  carried. 

The  motion  to  accept  the  recommendation  of  an  assess- 
ment of  $10,  in  addition  to  dues  of  $10,  was  amended  to  make 
the  assessment  $15,  making  a  total  of  $25  for  1922,  in  order 
to  wipe  out  the  deficit.    The  amended  motion  was  carried. 

The  nominations  of  the  Council  to  the  American  Board  for 
Ophthahnic  Examinations  and  to  the  Board  of  Governors  of 
the  American  College  of  Surgeons  were  adopted. 

The  Chair  announced,  in  the  absence  of  any  objection, 
the  election  of  Dr.  Luther  C.  Peter  and  Dr.  Clyde  A.  Clapp, 
as  Associate  Members. 

The  Secretary  gave  the  names  of  four  members  of  the  So- 
ciety who  had  died  during  the  year :  Dr.  Francis  P.  Sprague, 
Boston,  original  member;  Dr.  Chas.  Hermon  Thomas, 
Philadelphia,  elected  in  1893;  Dr.  Walter  L.  Pyle,  Phila- 
delphia, elected  in  1902;  Dr.  William  H.  Fox,  Washington, 
D.  C,  elected  in  1904. 

The  Chair  appointed  Drs.  Myles  Standish  and  C.  D. 
Wescott  as  a  committee  to  prepare  memoiis  for  publication 
in  the  Transactions. 

Dr.  W.  E.  Lambert  offered  the  following  motion,  which 
was  seconded  and  carried: 

The  officers  and  members  of  the  American  Ophthalmological 
Society,  feeling  a  deep  sense  of  appreciation  for  the  generous  use 
of  the  room  in  the  Corcoran  Art  Gallery,  express  to  the  Trustees 
and  Directors  of  the  Corcoran  Art  Gallery  their  sincere  thanks; 
that  this  resolution  be  inscribed  on  the  minutes  of  this  meeting, 
and  that  the  secretary  be  instructed  to  send  a  copj'  to  the  Trustees 
and  Directors  of  the  Corcoran  Art  Gallery. 

Dr.  E.  V.  L.  Brown  moved  that  the  Chair  appoint  a  com- 
mittee to  investigate  the  status  of  undergraduate  teaching 
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of  ophthalmology  in  this  country,  and  report  to  the  Society 
at  the  next  annual  meeting.    Motion  seconded  and  carried. 
The  Chair  announced  the  following  committees: 

Council:  Drs.  Walter  B.  Lancaster,  Walter  R.  Parker,  Walter  E. 
Lambert,  Howard  F.  Hansell,  and  E.  C.  Ellett. 

Committee  on  Theses:  Dr.  Arnold  Knapp,  to  serve  for  three 
years;  Dr.  E.  V.  L.  Brown,  to  serve  for  two  years;  and  Dr.  Lee  M. 
Francis,  to  serve  for  one  year. 

Committee  on  Program:  Drs.  Wm.  T.  Shoemaker,  E.  A.  Shum- 
way,  and  the  secretary. 

Committee  on  Publication:  Drs.  H.  Friedenwald,  John  Green,  Jr., 
and  the  secretary. 

Committee  on  Prize  Essays  for  the  Medal  for  Research  of  the 
American  Ophthalmological  Society:  Dr.  John  E.  Weeks,  to  serve 
for  three  years;  Dr.  Lucien  Howe,  to  serve  for  two  years;  and 
Dr.  W.  Gordon  \l.  Byers,  to  serve  for  one  A'ear. 

Representatives  on  the  American  Board  for  Ophthalmic  Examina- 
tions: Dr.  Hiram  Woods,  to  serve  for  three  years;  Dr.  William 
Zentmayer,  to  serve  for  two  years;  Dr.  E.  C.  Ellett,  to  serve  for 
one  3'ear. 

Committee  on  An  International  Congress  of  Ophthalmology:  Drs. 
G.  E.  de  Schweinitz,  W.  H.  Wilmer,  and  Fred.  T.  Tooke. 

Committee  on  Undergraduate  Studies:  Drs.  W.  Gordon  M.  Byers, 
E.  V.  L.  Brown,  Arnold  Knapp,  George  S.  Derby,  and  W.  C. 
Finnoff. 

Committee  on  Graduate  Studies:  Drs.  Edward  Jackson,  F.  H. 
Verhoeff,  and  T.  B.  Holloway,  with  permission  to  add  to  its  mem- 
bership. 

Dr.  Lucien  Howe  moved  that  the  time  and  place  of  the 
next  meeting  of  the  Society  be  left  to  the  incoming  Council. 
Seconded  by  Dr.  L.  H.  Taylor. 

Dr.  W.  H.  Wilder  moved,  as  an  amendment,  that  the  next 
meeting  be  suggested  to  Council  as  either  immediately  before 
or  immediately  after  the  meeting  of  the  American  Medical 
Association,  if  that  Association  meets  in  the  East.  Amend- 
ment accepted,  and  the  amended  motion  carried.* 

*The  Council  decided  to  hold  the  next  meeting  at  Colorado  Springs,  Col- 
orado, June  20-21,  1923. 
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The  following  amendments  to  the  Constitution  and  By- 
Laws  were  offered,  to  be  acted  upon  at  the  next  meeting: 

Constitution 

Article  III,  Section  3:  Line  6,  change  "an  original  paper"  to 
read  "original  papers." 

Line  7,  after  the  word  "Council,"  insert  "The  thesis  must  be 
presented  within  two  years." 

Line  10,  after  "committee,"  insert  "before  the  second  annual 
meeting  after  he  wa.s  notified  to  present  a  thesis." 

Line  12,  after  "  at "  insert  "the  same  or. "  The  section  as  amended 
will  read  as  follows: 

Article  III,  Section  3:  When  all  other  credentials  and  quali- 
fications of  a  candidate  for  mcml)ership  have  been  favorably 
passed  upon  by  the  Council  he  shall  be  notified  l^y  the  Secretary 
to  prepare  a  thesis  on  some  subject  chosen  by  himself,  or  submit 
in  lieu  thereof  original  papers  previously  published,  at  the  discre- 
tion of  Council.  The  thesis  must  be  presented  unihin  two  years.  If 
the  name  of  any  candidate  is  not  favorably  reported  to  the  Council 
by  the  Thesis  Committee  before  the  second  annual  meeting  after  he 
was  notified  to  present  a  thesis,  the  name  of  such  candidate  shall  be 
dropped  from  the  list  of  candidates,  but  he  may  again  be  proposed 
for  membership  at  the  same  or  a  subsequent  meeting  of  the  Society. 

By-Laws 

Article  II,  Section  1:  At  the  end  of  the  section  add  "It  is 
desirable  that  at  least  one  of  the  sponsors  should  be  from  the  same 
locality  as  the  candidate."  The  section  as  amended  will  read  as 
follows : 

Article  II,  Section  1 :  All  nominations  of  candidates  for  mem- 
bership shall  be  presented  in  writing  to  the  Secretary-Treasurer, 
signed  by  two  members  of  the  Society,  before  or  at  the  annual 
meeting,  and  the  names  so  presented  shall  be  read  by  the  Secre- 
tary-Treasurer at  an  Executive  Session,  with  the  names  of  the 
proposer  and  seconder.  It  is  desirable  that  at  least  one  of  the  sponsors 
should  be  from  the  same  locality  as  the  candidate. 

Article  III,  Section  5:  Line  12,  after  "next"  add:  "It  shall 
act  on  all  matters  pertaining  to  the  welfare  of  the  Society,  not 
otherwise  providctl  for  by  the  Constitution  and  By-Laws."  The 
section  as  amended  will  read  as  follows : 


30  Minutes  of  the  Proceedings 

Article  III,  Section  5:  The  Council  shall  be  the  Nominating 
Committee  for  officers.  It  shall  consider  the  quahfications  of  all 
candidates  proposed  for  membership  in  the  Society,  their  scien- 
tific attainments,  and  also  the  report  of  the  Committee  on  Theses. 
It  shall  investigate  all  charges  against  members  and  take  suitable 
action  thereon,  except  as  this  may  conflict  with  Art.  VI,  Sections 
1  and  2.  It  shall  have  the  power  to  fill  any  vacancy  that  may 
occur  in  any  office  of  the  Society  between  one  annual  meeting  and 
the  next.  It  shall  act  on  all  matters  pertainifig  to  the  welfare  of  the 
Society  not  otherwise  provided  for  by  the  Constitution  and  By-Laws. 
It  shall  nominate  a  member  each  year  to  serve  for  three  years  on 
the  American  Board  for  Ophthalmic  Examinations.  It  shall  meet 
the  day  before  the  annual  meeting  to  act  upon  nominations  for 
membership  and  to  transact  other  business  that  may  come  before 
it.  It  may  hold  other  meetings  before  or  during  the  annual  meet- 
ing, at  the  call  of  the  Chairman.  In  the  absence  or  incapacity  of 
the  Chairman  the  next  member  of  the  Council  in  term  of  service 
shall  automatically  succeed  to  the  temporary  Chairmanship. 
A  majority  of  the  members  of  the  Council  shall  constitute  a  quorum. 

Section  6:  Make  this  section  read  "Section  7."  Line  3,  after 
the  word  "Secretary-Treasurer,"  insert  "It  shall  decide  which 
papers  read  before  the  Society  shall  appear  in  the  Transactions." 

Line  5:  Transpose  the  words  "so"  and  "to." 

Line  8:  After  the  word  "Transactions"  add  "Any  member  has 
the  right  of  appeal  to  the  Council."  The  amended  section  will 
read  as  follows: 

Article  III,  Section  7:  The  Publication  Committee  shall  con- 
sist of  three  members,  one  of  whom  shall  be  the  Secretary-Treas- 
urer. It  shall  decide  which  papers  read  before  the  Society  shall  appear 
in  the  Transactions.  It  shall  have  power  to  require  any  author  of  a 
paper  read  before  the  Society  so  to  edit  or  abbreviate  his  article 
as  to  bring  it  within  proportions  suitable  for  publication  in  the 
printed  Transactions.  Any  member  has  the  right  of  appeal  to  the 
Council. 

Section  7:  Make  this  section  read:  "Section  6."  Line  3,  after 
the  word  "Secretary-Treasurer,"  insert  "It  shall  select  from  the 
papers  offered  those  that  may  be  read  at  the  meeting  of  the  So- 
ciety, and  reject  any  that  it  may  decide  are  unsuitable." 

Line  8,  after  the  word  "Society,"  add  "Any  member  has  the 
right  of  appeal  to  the  Council."  The  amended  section  will  read 
as  follows : 
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Article  III,  Section  6:  The  Program  Coininittoo  shall  consist 
of  throe  nicinbers,  one  of  whom  shall  be  the  Secretary-Treasurer. 
It  shall  select  from  the  papers  offered  those  that  may  be  read  at  the 
meeting  of  the  Society,  and  reject  any  that  it  may  decide  are  unsuit- 
able. It  shall  arranfi;e  the  order  of  presentation  of  papers  to  be 
read  Ix'fore  the  Society.  It  may  indicate  special  subjects  for 
consideration  and  discussion,  and  invite  members  to  report  on  these 
subjects  at  a  subsequent  meeting  of  the  Society.  Any  member  has 
the  right  of  appeal  to  the  Council. 

The  Chair  announced  the  next  business  to  be  the  election 
of  officers.  Upon  motion,  the  secretary  was  directed  to  cast 
the  ballot  for  the  officers  nominated  by  Council,  and  the 
following  were  declared  elected :  Dr.  W.  H.  Wilmer.  President; 
Dr.  Alexander  Duane,  Vice-President;  Dr.  T.  B.  Holloway, 
Secretary-Treasurer. 

The  President  then  introduced  the  President-elect,  Dr*. 
W.  H.  Wilmer,  and  the  executive  session  adjourned. 

Tuesday  Morning,  May  2d 

EXHIBITION  OF  NEW  INSTRUMENTS  AND  APPARATUS 

The  meeting  was  called  to  order  at  9  o'clock  by  the  Presi- 
dent, Dr.  William  M.  Sweet. 

The  following  were  exhibited  and  described : 

"Fusion  Tubes  and  Monoscope."  Edward  Jackson,  M.D., 
Denver. 

"An  Ophthalmic  Illuminator."    W.  E.  Shahan,  M.D.,  St.  Louis. 

"A  Convenient  Pocket  Rctinoscope,"  also  "A  Tilting  Trial- 
Frame."     George  S.  Crampton,  M.D.,  Philadelphia. 

"A  Demonstration  Eye."    T.  B.  Holloway,  M.D.,  Philadelphia. 

Under  a  specially  arranged  "Demonstration  of  Pathologic 
Studies"  the  following  were  shown: 

18.  "Panophthalmitis  Following  Infection  Through  a  Cystoid 
Cicatrix."    W.  Gordon  M.  Byers,  M.D.,  Montreal,  Canada. 

19.  "Sympathetic  Inflammation  Due  to  Faulty  Trephining." 
E.  V.  L.  Brown,  M.D.,  Chicago. 
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20.  "An  Unusual  Epibulbar  Carcinoma."  M.  Feingold,  M.D., 
New  Orleans,  La. 

21.  "Some  Changes  Secondary  to  Sarcoma  of  the  Globe."  Wil- 
ham  C.  Finnoff,  M.D.,  Denver,  Col. 

The  presentation  of  papers  was  then  resumed. 

22.  "Luetic  Ophthalmitis."  Howard  F.  Hansell,  M.D.,  and 
Theodore  B.  Schneideman,  M.D.,  Philadelphia. 

Discussed  by  Dr.  Lucien  Howe. 

23.  "Altitudinal  Hemianopsia — Occlusion  of  the  Liferior  Tem- 
poral Artery."    Walter  Baer  Weidler,  M.D.,  New  York  City. 

Discussed  by  Mr.  J.  Gray  Clegg,  Manchester,  and  Drs.  A.  E. 
Davis  and  A.  J.  Bedell. 

24.  "Need  of  Protecting  the  Eyes  in  Our  Lidustrial  Schools,  as 
Illustrated  by  a  Case."  William  Evans  Bruner,  M.D.,  Cleveland, 
Ohio. 

Discussed  b3^  Drs.  E.  C.  Ellett,  John  Rowan,  Glasgow,  Scotland, 
C.  D.  Wescott,  and  Wilham  E.  Bruner. 

25.  "A  Technic  for  Producing  Experimental  Ocular  Tubercu- 
losis in  Animals."    William  C.  Finnoff,  M.D.,  Denver,  Col. 

26.  "Cyst  of  the  Iris,  with  a  Study  of  the  Container  and  Its 
Contents."     A.  Magitot,  M.D.,  Paris,  France. 

27.  "The  Diagnostic  and  Therapeutic  Use  of  Uveal  Pigment  in 
Injuries  of  the  Uveal  Tract  and  Sympathetic  Ophthalmia."  Arnold 
Knapp,  M.D.,  New  York  City,  and  Alan  C.  Woods,  M.D.  (by  in- 
vitation), Baltimore,  Md. 

Discussed  by  Drs.  J.  G.  Dwyer,  W.  H.  Luedde,  and  Arnold 
Knapp. 

28.  "  Ocular  Manifestations  in  a  Case  of  Hypophyseal  Syphilis." 
F.  Phinizy  Calhoun,  M.D.,  Atlanta,  Ga. 

29.  "Case  of  Hypophj-seal  Disease  Probably  of  SyphiUtic  Ori- 
gin."   Ben  Witt  Key,  M.D.,  New  York  City. 

The  papers  of  Drs.  Calhoun  and  Key  were  discussed  by  Drs.  W. 
E.  Lambert,  G.  E.  de  Schweinitz,  and  Emory  Hill. 

30.  "A  Study  of  the  Sugar  Tolerance  in  Aglycosuric;  Patients 
with  Cataract."    H.  Maxwell  Langdon,  M.D.,  Philadelphia. 

3L  "Bridge  Coloboma  of  the  Iris — Sht-Lamp  Examination  of 
Two  Cases.  Changes  Seen  with  the  Gullstrand  Slit-Lamp."  A.  J. 
Bedell,  M.D.,  Albany,  N.  Y. 

32.  "Concerning   the   Use   of   Diphtheria   Antitoxin   in   Post- 
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Operativo  Infections  and  Acute  Uvoal  Disease."  Howard  F. 
Ilansell,  M.D.,  and  G.  Oram  Rinpj,  M.D.,  Philadelphia. 

Discussed  by  Drs.  Ben  Witt  Key  and  H.  F.  Ilansell. 

Dr.  A.  Ma^itot,  Pai'is,  France  (by  invitation),  f?av(!  a  lantern 
demonstration:  "Development  of  the  Human  Eye." 

At  the  conclusion  of  the  scientific  program  Dr.  George 
Mackay,  Edinburgh,  Scotland,  said  he  desired  to  express, 
on  behalf  of  the  foreign  guests,  the  appreciation  of  the 
courtesies  extended  to  them,  and  to  congratulate  the  Society 
on  the  high  scientific  tone  which  was  maintained  throughout 
the  program. 

The  Chair,  in  acknowledging  the  kind  expressions  of  Dr. 
Mackay  for  himself  and  colleagues,  said  that  the  Society 
was  honored  by  the  presence  of  so  large  a  number  of  the 
invited  guests,  and  that  he  felt  deeply  obligated  by  the  con- 
tributions made  by  them  to  the  scientific  work  of  the  meet- 
ing.    Meeting  adjourned. 

The  following  members  were  present  and  registered  at  the 
Fifty-Eighth  Annual  Meeting: 

Baicey,  Fred.  D.  Dodd,  Oscar 

Bedell,  Arthur  J.  Duane,  Alexander 

Bell,  Geo.  H.  Duncan,  J.  L. 

Benedict,  Wm.  L.  Ellett,  E.  C. 

BoRDLEY,  James,  Jr.  Ewing,  Arthur  E. 

Briggs,  H.  H.  Feingold,  Marcus 

Brown,  E.  V.  L.  Fenton,  T.  H. 

Bruner,  Wm.  E.  Finnoff,  Willl\m  C. 

Burke,  John  W.  Fiske,  George  F. 

Butler,  W.  K.  Foster,  M.  L. 

BvERs,  W.  Gordon  M.  Francis,  Lee  Masten 

Calhoun,  F.  Phinizy  Friedenwald,  Harry 

Carmalt,  W.  H.  Goldberg,  H.  G. 

Crampton,  G.  S.  Green,  John,  Jr. 

Curdy,  R.  J.  Greene,  L.  S. 

Davis,  A.  E.  Greenwood,  Allen 

Dennis,  David  N.  Griscom,  J.  Milton 

Derby,  George  S.  Hansell,  H.  F. 
:i 
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A  MODIFIED  KERATOME  INCISION  FOR  IRIDEC- 
TOMY IN  GLAUCOMA 

W.    H.    LUEDDE,    M.D. 

St.  Louis,  Mo. 

The  operation  of  iridectomy  for  glaucoma,  as  Snellen' 
asserts,  was  at  first  performed  by  von  Graefe-  upon  a  purely 
empirical  basis.  By  keen  clinical  observation  von  Graefe 
had  noticed  that  in  some  cases  of  corneal  opacity  where  an 
iridectomy  had  been  done  for  visual  purposes  a  reduction  of 
tension  had  followed  the  operation.  So  complete  and 
astounding  was  the  success  of  the  first  operation  that  the 
name  of  the  patient  (Gause)  and  the  date  (December  22, 
1856)  are  preserved  in  ophthalmic  literature,  and  the  per- 
formance was  hailed  as  one  of  the  greatest  triumphs  of 
surgery. 

Von  Graefe"*  personally  continued  to  perform  the  operation 
almost  daily  for  fifteen  years.  Even  so,  in  his  last  paper, 
written  less  than  a  year  before  his  death,  reviewing  the  re- 
markable results  of  his  discovery,  he  wistfully  expresses  his 
regret  that  he  had  not  been  permitted  to  formulate  any 
satisfactory  explanation  concerning  the  etiology  of  glaucoma 
or  the  favorable  reaction  after  iridectomy. 

Donders^  and  Heinrich  Mueller^  had  reported  finding  agglu- 
tination of  the  periphery  or  base  of  the  iris  with  the  pos- 
terior surface  of  the  cornea,  or  Descemet's  membrane,  in 
eyes  enucleated  after  glaucoma.  No  special  significance  was 
attached  at  the  time  to  this  closure  of  the  filtration  angle  of 
the  anterior  chamber.  Von  Graefe  had  observed  that 
mydriatics  were  harmful  in  glaucoma,  but  it  remained  for 
Laqueur*'  (ten  years  later)  to  discover  and  report  the  benefits 

obtainable  from  miotics. 
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Experience  in  the  use  of  miotics,  added  to  the  researches 
of  Knies,'  Weber, '^  and  Leber,'*  estabhshed  the  importance  of 
the  iridocorneal  angle  for  the  drainage  of  intra-ocular  fluids, 
and  afforded  a  partial  explanation  for  the  good  effect  of  an 
iridectomy.  Knies  believed  that  the  closure  of  the  irido- 
corneal angle  constituted  the  primary  cause  of  glaucoma,  but 
Snellen  argues  that  in  that  event  the  anterior  chamber  would 
be  deepened  by  the  retention  of  the  aqueous  humor.  Snellen^" 
insists  that  the  obstruction  to  the  passage  of  fluids  must  lie 
further  back,  and  thinks  that  Priestley  Smith^^  has  con- 
firmed this  assumption  by  his  observations  on  the  relation  of 
the  lens,  ciliary  processes,  and  circumlental  space,  especially 
in  advanced  age.  No  doubt  glaucoma  can  originate  pri- 
marily from  obstruction  of  the  iridocorneal  angle,  as  after 
mydriasis  or  after  iritis.  However,  the  gradual  pushing 
forward  of  the  base  of  the  iris  until  it  lies  against  the 
cornea,  due  to  change  of  relations  in  the  posterior  cham- 
ber, is  a  possible  factor  in  glaucoma  which  cannot  be  ignored. 
Snellen^-  stated  that,  therefore,  the  object  of  any  operative 
procedure  should  be  to  provide  a  free  passage  from  the  cir- 
cumlental space  into  the  anterior  chamber  and  to  open  the 
iridocorneal  angle.  The  principle  of  restoring  communica- 
tion between  the  posterior  and  anterior  chambers  is  not  of 
recent  origin,  as  has  been  suggested,  but  was  probably  in 
von  Graefe's  mind  in  relation  to  the  original  operation  of 
iridectomy. 

A  comprehensive  theory  in  regard  to  the  etiology  of  glau- 
coma must  include  consideration  of  the  rate  of  in  and  out 
flow  and  the  composition  of  intra-ocular  fluids  as  well  as 
the  minute  anatomic  relations  between  the  channels,  spaces, 
and  angles  through  which  these  fluids  normally  pass,  to- 
gether with  the  general  and  local  ph3^siologic  or  pathologic 
changes.  Fortunately,  the  clinical  cure  in  the  majority  of 
cases  of  glaucoma  does  not  depend  on  the  proof  pf  any  given 
theory  as  to  its  etiology,  though  it  is  to  be  hoped  that  when 
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the  etiology  is  eventually  fully  understood,  eases  will  be 
saved  that  are  now  lost. 

In  spite  of  its  empiricism,  a  strong  shnilarity  exists  be- 
tween the  original  iridectomy  of  von  Graefe  and  the  most 
successful  and  popular  methods  of  operative  relief  in  the 
present  day.  The  size  of  the  iridectomy  does  not  appear 
to  be  of  great  importance,  provided  that  an  opening  between 
the  posterior  and  anterior  chambers  is  established.  Elliot's''* 
trephining,  Lagrange's"  sclerectomy,  Holth's'''  iridencleisis, 
and  Borthen's"'  iridotasis  all  involve  some  assault  upon  the 
integrity  of  the  iris  tissue.  In  these  latter  methods  special 
stress  is  laid  upon  the  importance  of  drainage  into  the  sub- 
conjunctival spaces,  but  the  necessity  and  desirability  for 
such  drainage  have  not  been  indubitably  demonstrated.  On 
account  of  the  greater  risk  of  intra-ocular  infection  some 
operators  have  turned  again  to  iridectomy  as,  on  the  whole, 
the  safest  and  most  satisfactory  operation  for  glaucoma. 

The  method  for  making  a  modified  or  "winged"  keratome 
incision  for  iridectomy  as  here  reported  was  dictated  pri- 
marily by  considerations  for  the  utmost  safety.  It  is  based 
on  the  experiences  reported  by  many  operators.  No  step 
in  the  operation  is  new,  but  the  ensemble  does  not  appear  to 
have  been  generally  recommended  or  used. 

First. — A  large  conjunctival  flap  is  raised,  beginning 
about  8  mm.  above  the  limbus,  and  extended  laterally  and 
downward  to  within  5  or  6  mm.  of  the  limbus,  in  the  upper 
nasal  and  upper  temporal  quadrants.  This  is  similar  to  the 
large  Elliot  flap  preliminary  to  trephining,  and  is  left  quite 
thick  and  is  dissected  to  the  limbus,  and  the  cornea  is  split 
for  about  1  mm. 

Second. — A  keratome  incision  not  more  than  2  mm.  wide 
is  made  obliquely  into  the  anterior  chamber  at  the  limbus. 
A  tiny  beveled  V9,lve-like  opening  into  the  anterior  chamber 
is  thus  obtained  through  the  deeper  layers  of  the  partially 
split  cornea.    Then  the  aqueous  may  be  permitted  to  escape 
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one  drop  at  a  time  by  touching  this  wound  with  an  iris  spat- 
ula— slowly  and  repeatedly.  Thus  any  sudden  reduction  of 
tension  is  avoided. 

Third. — When  it  appears  that  tension  has  been  graduall}^ 
reduced  sufficiently  to  warrant  it,  the  incision  is  enlarged  by 
lateral  wings.  The  thin  rounded  tip  of  a  scissors  is  intro- 
duced, and  by  a  cut  perpendicular  to  the  surface  the  incision 
is  enlarged  laterally  and  slightly  backward  into  the  irido- 
corneal angle.  This  is  done  on  each  side,  thus  producing  a 
somewhat  irregular  wound,  without  actual  loss  of  tissue.  At 
each  wing  of  this  wound,  corresponding  to  the  cut  of  the 
scissors,  the  tissues  are  crushed  and  there  is  direct  perfora- 
tion at  right  angles  to  the  surface.  In  the  middle  is  a  beveled 
oblique  incision  which  tends  to  prevent  prolapse  and  which 
makes  a  sort  of  dove-tailed  joint  with  the  lateral  sections. 
Such  an  irregular  wound  offers  some  interference  to  the  for- 
mation of  a  firm  linear  scar,  yet  it  is  protected  against  gross 
displacement  or  prolapse.  If  an  iridectomy  is  not  desired, 
the  conjunctival  flap  may  now  be  replaced. 

If  an  iridectomy  is  to  be  made,  grasp  base  of  iris,  draw  it 
well  into  the  wound,  and  excise.  Replace  iris  borders  and 
then  replace  conjunctival  flap.  The  location  of  the  incision 
at  the  limbus  renders  the  excision  of  the  base  of  the  iris 
quite  an  easy  matter,  either  with  or  without  the  pupillarj^ 
border. 

A  review  of  ophthalmic  literature  indicates  that  Gayet^' 
is  the  only  advocate  of  the  use  of  scissors  for  enlarging  a 
corneal  incision  for  iridectomy  and  then  only  when  the 
anterior  chamber  is  very  shallow,  so  that  the  usual  incision 
can  scarcely  be  made.  Under  these  conditions  Gayet  cuts 
directly  into  the  cornea  with  a  Desmarres  scarificator,  using 
a  sliding  or  sawing  motion,  and  then  enlarges  the  incision 
as  soon  as  the  aqueous  humor  appears  in  the  wound.  Dia- 
noux,^^  commenting  on  Gayet's  method,  suggested  the  sub- 
stitution of  a  Beer's  cataract  knife  for  the  scarificator  and  a 
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Weber  probe-pointed  lacrimal  knife  for  the  scissors,  after 
which  Beard'-'  adds  that  a  sinall  model  of  the  Desmarres 
keratome  would  be  safer  and  better  than  either  of  the  latter, 
but  does  not  record  its  actual  use.  It  is  generally  conceded 
that  the  obhque  penetrating  incision  by  a  keratome  is  the 
safest  for  the  gradual  withdrawal  of  the  aqueous.  A  tiny 
initial  incision  of  this  character  is,  therefore,  very  desirable. 
Its  enlargement  with  scissors  seems  essential  to  supply 
sufficient  irregularity  by  changing  the  character  of  the  wound 
to  j)ermit  the  formation  of  a  ''vacuolated"  scar. 

No  study  of  microscopic  sections  after  this  operation  has 
been  made,  but  it  is  well  known  that  open  spaces  in  the  scar 
which  promote  better  communication  between  the  anterior 
chamber  and  the  interstitial  spaces  of  the  cornea  or  sclera 
or  even  into  the  subconjunctival  space  if  well  protected 
against  infection,  are  a  decided  advantage  in  attempts  to 
secure  and  maintain  a  lowered  intra-ocular  tension.  Elliot's 
trephine  opening  is  protected  by  a  thick  conjunctival  flap. 
The  modified  keratome  incision  lessens  the  tendency  to 
prolai)se  of  uveal  tissue  and  the  vents  between  the  edges  of 
the  wound  are  so  small  as  to  render  intra-ocular  infection 
less  likely.  Jackson-"  and  Deutschmann-^  have  reported  the 
use  of  the  conjunctival  flap  with  iridectomy.  The  latter 
also  reports  its  use  in  41  operations  for  simple  glaucoma  in 
which  he  made  an  angular  incision  with  a  lance  knife  without 
iridectomy.  In  a  recent  discussion  on  the  technic  of  iridec- 
tomy Wieden--  has  also  laid  sti-ess  on  the  conjunctival  flap 
as  a  means  of  preventing  sepsis.  The  conjunctival  flap 
interferes  somewhat  with  the  operator's  view  of  the  anterior 
chamber  and  retards  speed,  but  it  supplies  an  element  of 
safety  at  the  close  of  the  operation  which  one  is  loath  to 
omit  after  using  it  a  few  times. 

Eight  operations  are  here  reported.  In  the  first  two  cases 
the  conjunctival  flap  was  not  used.  The  "winged "  keratome 
incision  was  made  directly   through   the  cornea   near  the 
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limbus.  The  series  includes  3  cases  of  acute  inflammatory 
glaucoma,  2  of  chronic  or  subacute  inflammatory  glaucoma, 
1  old  blind  eye  with  high  intra-ocular  tension  and  iris  bombe, 
and  2  of  simple  chronic  glaucoma. 

Case  1. — E.  G.,  widow,  aged  sixty -six  years,  with  chronic  in- 
flammatory glaucoma  in  the  right  eye  showing  a  moderately  di- 
lated pupil  with  extensive  posterior  synechia.  Anterior  chamber 
rather  shallow,  cornea  steamy,  no  fundus  details,  fair  fundus  re- 
flex. Vision  =  counts  fingers  at  two  feet  only  in  line  of  fixation. 
Schiotz  tonometer,  40  mm.  Suggestion  of  operation,  which  had 
been  persistently  refused  for  a  month,  during  which  condition 
showed  occasional  temporary  improvement  under  medical  treat- 
ment, was  finally  accepted  on  account  of  invariable  return  of 
severe  suffering.  It  was  planned  to  do  simple  iridectomy  with 
keratome  incision.  The  customary  incision  was  merely  begun 
when  bad  behavior  on  the  part  of  the  patient  caused  the  with- 
drawal of  the  keratome.  An  enlargement  of  the  corneal  wound 
with  scissors  was  tried  only  after  an  effort  to  use  a  round-tipped 
Graefe  knife  had  failed.  As  the  pupillary  border  of  the  iris  was 
adherent  to  the  anterior  capsule,  only  a  peripheral  fragment  of  the 
iris  could  be  removed.  Altogether  at  the  conclusion  of  the  opera- 
tion conditions  were  far  from  pleasing.  Recovery  was  comfortable 
and  uneventful.  Two  weeks  after  the  operation  vision  had  im- 
proved to  20/50  and  the  Schiotz  tonometer  showed  tension  12 
mm.  in  the  operated  eye.  Within  one  month  vision  equaled 
16/24+  in  this  eye  with  correction.  Three  weeks  after  the  opera- 
tion the  field  of  vision  of  the  right  (or  operated)  eye,  which  could 
not  be  measured  on  the  perimeter  before  operation,  occupied  lower 
half  of  the  20°  circle.  Ophthalmoscopic  examination  showed  well- 
defined  glaucomatous  cupping  in  the  right  eye,  but  the  retinal 
vessels  were  now  well  filled.  During  the  period  of  treatment  and 
observation  for  the  right  eye  the  left  eye  had  remained  apparently- 
normal,  with  vision  16/12  and  tension  10  mm.  (Schiotz)  with  the 
exception  of  one  day.  Two  weeks  before  the  operation  on  the 
right  eye,  as  above  noted,  a  gas  stove  exploded  in  the  kitchen  which 
immediately  adjoined  the  bedroom  in  which  the  patient  was  lying. 
She  was  free  from  pain  for  one-half  hour,  and  then  both  eyes  be- 
came painful.  Five  hours  later  tension  was  the  same  in  each  eye, 
35  mm.  (Schiotz).  The  left  eye  was  also  moderately  congested,  the 
cornea  steamy,  pupil  dilated,  and  vision  blurred.     Eserin  salicylate 
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(1 :  240  in  oil)  was  us(m1  at  once  in  tho  loft  oyo  and  ropoatcd  in  one- 
half  hour.  C'onsidcrablo  pain  due  to  ciliary  spasm  followed 
during  the  night,  but  the  following  morning  tension  in  the  left  eye 
had  been  reduced  to  10  mm.  (Schiotz).  It  remained  at  this  point, 
but  the  [)atient  was  directed  to  use  a  drop  of  pilocarpin  solution 
( 1 :  120  in  oil)  in  the  left  eye,  night  and  morning.  For  five  months 
after  the  operation  the  patient  reported  at  weekly  intervals  for 
observation.  The  improvement  noted  in  the  right  eye  after  opera- 
tion was  maintained.  The  left  eye  remained  noiinal,  with  vision 
16/10  and  field  of  vision  (>xcellent.  At  this  time  she  left  the  city 
and  stopped  the  regular  use  of  miotics.  One  month  later,  while 
in  Chicago,  she  developed  an  acute  attack  of  glaucoma  in  the 
unoperated  eye  and  consulted  Dr.  R.  H.  Buck  who  writes  that  he 
"administeied  escrin  and  succeeded  in  relieving  tho  pain,  but  as 
tho  tension  was  still  too  higli,  sent  her  to  the  hospital  and  performed 
a  trephine  operation  with  a  broad  iridectomy.  The  eye  did  very 
well  for  a  few  days  although  she  was  in  a  constant  state  of  worry, 
but  about  the  fifth  day  she  developed  acute  rhinitis  with  resulting 
iridocyclitis.  I  have  been  treating  her  for  this  condition  but  re- 
covery has  been  slow  and  I  am  afraid  her  vision  will  be  seriously 
impaired."  When  she  presented  this  letter  three  months  after  the 
trephining  of  what  had  been  her  best  eye,  conditions  wore  reversed. 
Vision  was  16/48  without  correction  in  the  iridectomized  (right) 
eye  and  6/150  in  the  trephined  (left)  eye.  Tension  was  10  mm. 
in  the  iridectomized  eye  and  19  mm.  in  the  trephined  eye.  The 
trephined  opening  at  the  limbus  was  free  and  open  and  tho  con- 
junctiva over  it  was  edematous.  The  earlier  small  conjunctival 
flap  with  its  base  at  the  limbus  had  been  used  instead  of  the  large 
conjunctival  flap  later  recommended  by  Elliot.  However,  this 
seemed  to  make  no  difference,  as  the  tension  in  this  eye  continued 
to  fall.  Three  months  later  it  still  remained  10  mm.  in  the  iridec- 
tomized eye,  but  had  dropped  to  8  inm.  in  tho  trephined  eye.  Be- 
sides, the  persistent  iridocyclitis  in  the  trephined  eye  required 
constant  use  of  atropin  for  more  than  eight  months  after  the 
trephining  in  order  to  secure  nu^asurablo  relief  from  photophobia 
and  lacrimation.  During  this  time  tho  lens  liocamo  opaque  and 
vision  reduced  to  acute  light  perception.  On  the  other  hand,  in 
the  iridectomized  eye,  vision  with  correction  is  16/24,  and  the  field 
of  vision  is  more  than  four  times  as  large  as  a  year  ago,  having 
extended  both  upward  and  temporally.  The  tension  in  the 
iridectomized  eye  is  evenly  maintained  at  12  mm.,  while  the  tension 
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ill  the  trephined  eye  is  now  too  low  for  measurement  with  the 
Schiotz  tonometer. 

This  striking  difference  in  the  result  of  operation  for 
hypertension  on  two  eyes  in  the  same  individual  challenged 
careful  consideration.  The  iridectomy  was  complete  and 
slightly  larger  in  the  trephined  eye  than  in  the  other,  as  the 
iris  was  not  bound  down  with  posterior  synechise.  Examina- 
tion with  oblique  illumination  and  the  Zeiss  binocular  corneal 
microscope  showed  that  the  irregular  line  of  the  scar  at  the 
limbus  in  the  iridectomized  eye  was  thinner  in  some  places 
than  others  though  the  surface  was  firm  and  smooth.  This 
suggested  that  possibly  some  communication  had  been  left 
open  by  the  irregular  wound  between  the  anterior  chamber 
and  the  interstitial  spaces  of  the  cornea  or  sclera. 

Case  2. — Acute  inflammatory  glaucoma.  ]\Ir.  E.  B.  L.,  aged 
fifty-eight  years,  first  examined  April  2,  1921,  eight  months  before 
the'  attack.  V.  R.  E.  +  7.00  sph.  =  16/150;  L.  E.  +  6.50 
sph.  O  +1.00  cyl.  ax.  180=16/30+.  Ophthabnoscopic  ex- 
amination revealed  low-grade  hyalitis  in  the  right  eye  probably 
associated  with  chronic  uveitis.  The  left  eye  was  practically 
normal.  Glasses  were  ordered  and  HgCl?,  gr.  1/24,  twice  daily, 
was  prescribed. 

The  patient  was  unwilling  to  undergo  thorough  general  examina- 
tion at  that  time  and  disappeared.  Eight  months  later  a  call  to  his 
residence  revealed  an  attack  of  acute  glaucoma  in  the  right  eye  of 
eighteen  hours'  duration.  Slight  attacks  of  pain  had  begun  in 
this  eye  about  four  months  after  his  previous  examination  and  had 
recurred  from  time  to  time  but  were  not  so  severe.  The  instilla- 
tion of  eserin  gave  no  relief.  Aspirin,  10  grains,  and  morphin,  34 
grain,  had  to  be  repeated  three  times  during  the  next  ten  hours  to 
secure  slight  intervals  of  rest.  On  the  following  day  the  condition 
was  practically  unchanged  and  he  was  sent  to  St.  John's  Hospital 
for  iridectomy.    R.  E.,  tension  =  35;  L.  E.,  tension  =  27  (Schiotz). 

Used  eserin  salicylate  (1/240  in  oil)  in  right  eye  and  pilocarpin 
nuuiate  (1:120  in  oil)  in  left  eye.  Later,  R.  E.,  tension  =  36; 
L.  E.,  tension  =  25  (Schiotz).  The  left  eye  was  free  from  dis- 
comfort and  good  miosis  followed  prophylactic  use  of  pilocarpin. 
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Later,  iridectomy  after  koratomc  incision  with  "winged"  exten- 
sion with  scissors.  Uneventful  recovery,  entire  freedom  from 
pain.  With  his  old  glasses,  two  weeks  after  operation,  V.  R.  E.  = 
12/150  + as  before;  L.  E.  =  12/30.  R.  E.  (iridectomized)  ten- 
sion =  8;  L.  E.  (unaffected)  tension  =  25  (Schiotz).  General, 
rhinologic,  and  dental  examinations  reveal  apparently  nothing 
of  importance;  Wassermann  negative.  A  later  examination  by 
another  liiinologist  was  reported  to  show  a  suppurating  sphcnoid- 
itis  on  the  light  side  for  which  a  nasal  operation  has  been  done 
recently  without  any  appreciable  effect  on  his-eve.  At  present 
V.  R/e.  =  16/150;  L.  E.  =  16/30+.  R.  E.  tension  =11; 
L.  E.  tension  =  25  (Schiotz).  Ocular  condition  unchanged  by 
nasal  operation. 

It  will  be  noted  that  vision  has  retui'ued  in  the  right  eye  equal 
to  what  it  was  when  first  examined  eight  months  before  the  opera- 
tion. The  chart  of  the  visual  fields  shows  the  outer  limits  at  40° 
above,  70°  temporally,  65°  downward,  and  a  wedge  defect  with 
apex  at  20°  (mi  the  nasal  side  for  the  right  eye,  while  the  field  for 
the  left  eye  was  normal  except  a  contraction  of  15°  in  the  extreme 
temporal  borders  and  a  broad  retraction  of  30°  in  the  upper  nasal 
quadrant. 

The  prophylactic  use  of  pilocarpin  muriate  (1:  120  in  oil)  night 
and  morning  is  being  continued. 

Case  3. — In  this  case  the  conjunctival  flap  was  added  to  secure 
an  additional  factor  of  safety  as  the  case  presented  unusual  diffi- 
culties. 

Mrs.  E.  D.  E.,  a  deaf-mute,  aged  fifty-two  years,  had  suffered 
an  attack  of  glaucoma  in  the  left  eye  thirty  years  before  by  which 
vision  was  gradually  destroyed.  After  several  months  she  con- 
sulted the  late  Di'.  John  Green,  whose  record  has  kindly  been 
made  available.  Treatment  of  the  blind  eye  with  eserin  kept 
her  comfortable  for  nearly  three  years.  Then  the  pain  became  so 
severe  in  the  blind  eye  that  the  patient  requested  an  enucleation. 
Instead,  Dr.  Green  did  an  iridectomy  and  extraction,  scooping  out 
the  lens  substance.  The  eye  became  free  from  pain.  Several 
months  later  an  ophthalmoscopic  examination  showed  the  optic 
disc  perfectly  white,  border  poorly  defined,  glaucomatous  cup  filled 
with  white  tissue.  "All  vessels  completely  atrophied  standing  in 
the  disc  and  continuing  upon  the  retina  as  a  fine  white  tracery. 
There  arc  no  blood-vessels  at  all  upon  the  retina."   (This  ophthal- 
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moscopic  description  affords  a  striking  confirmation  of  the  micro- 
scopic examinations  that  have  been  reported  showing  obstruction 
of  the  central  retinal  ves.sels  in  simple  chronic  glaucoma.)  Three 
years  later  hemorrhages  began  to  appear  in  the  blind  eye  and  glau- 
comatous pain  recurred  for  a  few  months,  ending  in  phthisis  bulbi, 
twenty-five  years  ago. 

The  right  eye,  when  first  examined  in  July,  1920,  showed  deep 
glaucomatous  cupping.  Central  vision  was  16/15,  but  there  was  a 
deep  indentation  involving  the  entire  upper  nasal  quadrant  of  the 
field  and  a  contraction  of  30°  in  the  outer  Hmits  throughout  the 
temporal  half.  R.  E.,  tension  =  35  (Schiotz).  Fibrolysin  was 
used,  and  one  horn-  later  the  tension  was  30  (Schiotz).  This 
slight  reduction  in  tension  following  the  use  of  fibrolj^sin  was 
observed  by  the  writer  in  several  instances  before  he  saw  the 
recent  reports  of  Torres  Estrada.-^  It  may  occur  without  the  use 
of  a  miotic,  as  in  this  case,  and  is  probably  due  to  the  active  con- 
gestion produced,  thus  stimulating  the  flow  of  Ij-mph.  Its  effect 
is  evanescent  and  uncertain.  In  a  case  of  chronic  inflammatory 
glaucoma  treated  eight  years  ago,  where  operation  was  refused, 
the  daily  use  of  fibrolysin  in  addition  to  the  miotics  seemed  to  be 
helpful.  Pilocarpin  (1:210  in  oil)  was  then  instilled,  producing 
good  miosis,  and  with  it  a  further  reduction  of  tension  to  21 
(Schiotz).  Pilocarpin  was  ordered  for  home  use  t.  i.  d.,  but  one 
month  later  eserin  (1 :  240  in  oil)  was  substituted,  as  a  tendency  to  a 
return  of  the  rise  of  tension  was  noted  by  tonometric  tests.  Cen- 
tral vision  was  maintained  at  16/12.  She  remained  under  ob- 
servation at  reasonable  intervals  for  four  months  and  then  disap- 
peared for  seven  months.  When  she  returned,  central  vision  was 
still  equal  to  16/15,  but  more  than  one-half  of  her  remaining  visual 
field  had  been  lost.  Tension  was  30  (Schiotz)  and  remained 
unchanged  for  one-half  hour  after  eserin  salicylate  (1:240  in  oil) 
liad  been  used.  Pilocarpin  (1:120  in  oil)  was  then  used,  and  in  a 
half  hour  more  a  vslight  drop  to  25  (Schiotz)  could  be  noted.  Pilo- 
carpin (1/120  in  oil)  was  ordered  for  home  use.  She  now  remained 
under  observation  quite  faithfull}',  but  the  tension  was  never 
lower  than  23  (Schiotz)  and  sometimes  higher.  Central  vision 
was  20  '15,  but  a  further  shrinkage  of  nearly  one-half  of  the  re- 
maining visual  field,  from  November,  1921,  to  January,  1922, 
made  a  decision  to  operate  seem  imperative  to  the  patient  as  well. 
Any  operation  in  a  case  of  simple  chronic  glaucoma  may  be  a  dis- 
appointment.    In  view  of  the  satisfactory  results  from  the  modi- 
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fied  or  "winged"  keratorne  incision  with  iridectomy  in  the  last 
two  cases,  it  was  determined  to  use  the  same  corneal  incision,  but 
to  make  it  under  the  large  thick  conjunctival  flap  of  Elliot.  To 
make  the  permanent  trephine  opening  involved  a  hazard  which,  in 
this  only  eye  of  a  deaf-mute,  it  seemed  hardly  justifiable  to  take. 
The  complete  operation  with  iridectomy  above  described  was  done 
on  January  25,  1922,  at  the  Missouri  Baptist  Sanitarium.  For  a 
few  days  the  patient  experienced  what  total  loss  of  vision  might 
mean.  The  operator's  directions  had  to  be  spelled  into  her  hand 
with  the  deaf-mute  characters  through  a  nurse  trained  for  that 
purpose.  Only  four  letters  were  used — "o"  for  open,  "c"  for 
close,  "d"  for  down,  and  "u"  for  up.  She  was  given  positive 
instructions  to  follow  these  directions  without  sudden  jerks  and 
not  to  move  without  instructions,  no  matter  how  great  the  temp- 
tation to  do  so.  She  proved  to  be  an  admirable  patient.  The 
iris  presented  freely  in  the  wound  and  a  complete  iridectomy  was 
easily  performed.  Recovery  was  uneventful.  Central  vision  was 
at  first  somewhat  impaired,  but  is  now  16/19  with  +  1.00  cyl. 
ax.  25°.  With  +  3.00  sph.  added  she  reads  J. 1.50.  Tension  has 
remained  uniformly  at  13  (Schiotz)  and  the  field  of  vision  has 
nearly  doubled  in  size. 

Case  4. — Thomas  K.,  aged  forty-five  years.  Right  eye,  blind 
two  years,  shows  iris  bombe.  More  or  less  constant  pain  from 
high  intra-ocular  tension  with  frequent  acute  exacerbations.  Par- 
tial iridectomy  with  "winged"  keratome  incision.  Pain  ceased 
promptly  and  completely.  In  two  weeks  eye  too  soft  for  measure- 
ment with  Schiotz  tonometer. 

Case  5. — Mrs.  E.  H.,  aged  eighty  years.  Rather  mild  inflam- 
matory glaucoma  of  the  right  eye  for  five  weeks.  V.  R.  E.  =  20,  QO 
and  tension  43  (Schiotz);  L.  E.  =  20/19  and  tension  13  (Schiotz). 
Tension  in  the  right  eye  after  using  eserin,  40  (Schiotz) ;  left  eye 
after  using  pilocarpin,  8  (Schiotz).  Two  weeks  after  operation 
(partial  iridectomy  with  "winged"  keratome  incision,  right  eye), 
V.  R.  E.  =  20/30;  L.  E.  =  20/24;  with  correction.  R.  E.  ten- 
sion =  13  (Schiotz);  L.  E.  tension  =  18  (Schiotz).  Field  of  vision 
was  but  slightly  reduced  in  the  right  eye  before  operation  and  is 
now  equal  to  the  left.  This  is  the  only  case  in  which  the  con- 
junctival flap  remains  edematous,  as  though  some  degree  of 
subconjunctival  filtration  were  present. 
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Case  6. — Colored  woman,  aged  forty-eight  years,  right  eye  had 
been  bhnd  for  months  from  glaucoma.  At  the  request  of  Dr. 
E.  C.  Spitze  the  operation  was  done  at  East  St.  Louis,  111.,  with 
immediate  relief  from  pain,  which  had  been  quite  severe  and 
unyielding  during  the  previous  two  weeks. 

One  week  later  Dr.  Spitze  repeated  the  same  operation  on  the 
left  eye  of  this  patient  on  account  of  an  acute  attack  of  inflamma- 
tory glaucoma  which  had  just  developed.  Both  eyes  made  an 
uneventful  recovery,  with  the  retention  of  excellent  vision  in  the 
second  eye. 

Case  7. — Charles  A.,  aged  sixty-seven  years,  simple  chronic 
glaucoma  of  right  eye  for  four  years  and  of  left  eye,  six  years. 
The  left  eye  was  blind  when  first  examined  five  years  ago.  It 
became  hard  and  painful  last  year.  An  iridectomy  afforded  only 
temporary  relief.  The  eye  was  enucleated  two  months  later  at 
the  urgent  request  of  the  patient,  owing  to  pain. 

Right  eye,  vision  has  gradually  dwindled  in  five  years  from 
16/15  to  16/192  or  less  at  times  and  central  fixation  is  lost.  The 
tension  varies  from  22  to  27  (Schiotz),  with  constant  use  of  miotics. 
Decided  on  operation  on  the  right  ej'e  in  spite  of  the  risk.  A  broad 
iridectomy,  including  about  one-sixth  of  the  circumference  at  the 
base  of  the  iris,  was  followed  by  entire  comfort  until  the  fourth 
day,  when  a  fresh  hemorrhage  into  the  anterior  chamber  pro- 
duced sudden  pronounced  increase  of  intra-ocular  tension,  with 
severe  pain  in  the  eye  and  back  of  head.  General  and  neurologic 
examination  negative.  The  pain  in  the  eye  soon  was  controlled 
by  the  use  of  pilocarpin,  but  hemorrhages  recurred  and  the  pain 
in  the  head  showed  little  improvement,  often  requiring  opiates. 
Eserin  seemed  to  aggravate  the  symptoms.  After  consultation 
with  Dr.  John  Green,  Jr.,  it  was  decided  not  to  attempt  further 
surgical  relief.  Present  condition,  six  weeks  after  operation: 
retains  feeble  perception  of  light  centrally.  Small  hyphemia  re- 
mains. Ophthalmoscopic  examination  through  upper  one-half 
of  the  pupil  and  coloboma  shows  fair  red  reflex,  but  no  fundus 
(k'tails.  Had  recent  attack  of  intestinal  hemorrhages.  General 
blood-pressure  has  shown  sudden  variations  throughout,  ranging 
from  115  systolic  to  195  systolic  within  forty-eight  hours  while 
in  bed  at  the  hospital. 

This  last  case  seems  to  belong  to  the  group  designated  as 
malignant  glaucoma  by  von  Graefe,  who  estimated  its  fre- 
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quency  as  2  per  cent.  According  to  de  Gama  Pinto, ^^  no 
warning  exists  before  operation  to  indicate  such  a  result, 
but  he  states  that  both  eyes  show  the  same  tendency,  even 
though  there  be  a  long  interval  between  the  two  iridec- 
tomies. Schweigger-"'  advised  that  the  operation  be  made  on 
the  worse  eye  first,  and  that  the  second  eye  be  iridecto- 
mized  only  if  the  former  operation  was  entirely  successful. 
Schweigger  reported  a  case  where  a  previous  paracentesis 
had  produced  no  complications,  but  malignant  glaucoma 
followed  after  iridectomy.  He,  therefore,  assumed  that  it 
was  not  due  to  collapse  of  the  anterior  chamber  following 
drainage  of  the  aqueous,  but  caused  by  the  excision  of  iris 
tissue.  On  the  other  hand,  van  der  Hoeve-*'  observed  this 
unfavorable  reaction  in  both  eyes  of  the  same  individual  after 
simple  sclerotomy. 

Study  of  the  visual  field  in  simple  chronic  glaucoma 
strongly  suggests  obliteration  of  retinal  vessels,  but  the 
ophthalmoscopic  appearance  usually  shows  a  tiny  blood- 
stream persists.  Obstruction  by  proliferating  endarteritis 
and  by  perivascular  fibrous  tissue,  reported  more  or  less 
constantly  present  in  the  histologic  examination  of  the  optic 
nerve  of  glaucomatous  eyes  by  Panas  and  Rochon-Duvig- 
neaud,-^  may  be  a  primary  cause  of  simple  chronic  glaucoma. 
In  Case  3  the  late  Dr.  John  Green's  removal  of  the  lens  with 
iridectomy  made  possible  the  observation  of  the  fundus 
several  years  after  total  blindness  had  supervened  from 
glaucoma  at  the  early  age  of  twenty-two  years.  The  com- 
plete obstruction  of  the  retinal  vessels  was  ophthalmo- 
scopically  demonstrable. 

It  seems  possible,  though  it  is  purely  speculative,  that 
sclerotic  changes  involving  the  central  retinal  vessels  and 
retarding  somewhat  the  drainage  of  lymph  from  the  vitreous, 
which  seems  to  follow  this  channel  normally,  might  cause  a 
slight  passive  increase  in  the  volume  of  the  vitreous  pressing 
the  lens,  ciliary  processes,  and  base  of  iris  forward,  ob- 
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structing  the  iridocorneal  angle  and  producing  the  entire 
sequence  of  symptoms  which  are  characteristic  of  simple 
chronic  glaucoma.  The  probability  of  little  benefit  from 
surgical  intervention,  except  in  the  earlier  stages,  which 
seems  to  coincide  with  clinical  experience,  might  be  thus 
explained. 

These  seven  cases  are  too  few  in  number  to  permit  general 
conclusions  to  be  drawn,  but  they  include  sufficient  variety 
to  show  that  this  operation  may  be  used  wherever  an  iridec- 
tomy may  be  indicated. 
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DISCUSSION 

Mr.  E.  Tre.\cher  Collins,  London,  Eng.:  I  wish,  first  of  all,  to 
express  my  appreciation  of  the  honor  of  addressing  one  of  the  oldest 
ophthahnolosic  societies  in  the  world.  I  belong  to  an  ophthal- 
mologic society  in  the  United  Kingdom,  but  it  was  not  started  until 
several  years  after  the  one  which  I  have  the  honor  to  address  now. 

I  think  it  is  r(Mnarkal)le  how  many  diff(>rent  procedui'cs  in  the 
way  of  operations  at  the  sclerocorneal  margin  are  able  to  relieve 
intra-ocular  tension.  We  find  some  operators  use  knives,  others 
scissors, others  a  trephine,  and  yet  all  claim  to  be  able  to  produce  a 
filtration  scar.  I  suggest  that  in  these  various  procedures  we 
should  entleavor  to  find  some  general  physiologic  principles  upon 
which  all  operations  for  glaucoma  should  be  Ijased  for  their  success. 
In  acute  glaucoma  the  operation  of  iridectomy  opens  up  the 
normal  channels  for  filtration  of  fluid  from  the  eye;  of  that  fact 
there  is  definite  pathologic  proof.  In  long-standing  cases  of  glau- 
coma it  is  often  impossible  to  open  up  the  normal  channels,  and  in 
such  cases  we  can  only  hope  for  success  in  relief  of  tension  by  pro- 
ducing an  artificial  channel.  The  subject  I  wish  speciall}'  to  discuss 
is  that  of  the  general  principles  which  underlie  the  formation  of  a 
filtration  scar.  First,  I  would  remind  you  that  what  checks  filtra- 
tion of  the  aqueous  humor  through  Descemet's  membrane  is  the 
endothelium  which  lines  it.  The  experiment  has  been  made  of 
tying  a  piece  of  Descemet's  membrane  over  the  end  of  a  glass  tube 
and  foi'cing  fluid  down  the  tube;  as  long  as  the  endothelium  lining 
the  membrane  is  intact  there  is  no  filtration  into  the  substance  of 
the  cornea;  but  if  the  endothelium  is  abraded,  then  filtration  into 
the  cornea  takes  place  and  it  becomes  swollen  and  opaque.  Since  it 
is  the  endothelium  which  checks  the  filtration  of  fluid  out  of  the 
anterior  chamber,  then  the  problem  before  us,  in  the  formation  of  a 
filtration  scar,  is  how  to  create  a  permanent  gap  in  the  endothelium 
lining  the  anterior  chamber. 

Another  important  point  is  that  the  wounds  of  the  iris  made  with 
aseptic  precautions  and  kept  bathed  with  aqueous   humor  never 
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form  granulation  tissue;  the  cut  surface  remains  always  open.  The 
same  applies  to  the  cornea  and  corneoscleral  tissue;  an  aseptic 
wound  at  the  sclerocorneal  margin  kept  bathed  with  aqueous  will 
not  heal  and  will  not  form  granular  tissue.  So  we  can  make  a 
permanent  subconjunctival  opening  in  the  sclerocorneal  tissue  at 
the  angle  of  the  anterior  chamber. 

Another  physiologic  fact  to  remember  is  that  after  any  incision  of 
the  cornea  the  endothelium  will  try  and  spread  across  the  gap,  and 
the  best  way  to  prevent  it  doing  so  and  so  insure  a  permanent  open- 
ing is  to  take  away  a  large  piece  of  Descemet's  membrane.  If  you 
take  away  a  large  circular  piece  of  Descemet's  membrane,  or  make 
the  division  in  it  gape  widely,  there  is  little  chance  of  the  endothe- 
lium crossing  over  the  opening.  In  doing  a  trephining  operation  it  is 
most  important  to  remove  a  circular  piece  of  this  membrane  from 
the  posterior  surface  of  the  cornea.  Descemet's  membrane  is  not 
very  adherent  to  the  corneal  tissue,  and  in  doing  a  trephine  opera- 
tion we  are  liable  to  have  it  peel  off  the  circular  disc  which  we 
remove  and  be  left  behind  in  situ,  a  filtration  scar  would  not  then 
be  produced. 

Another  important  point  in  performing  a  trephining  operation  is 
to  avoid  any  infection  of  the  wound.  If  we  get  an  infection,  even 
with  mild  organisms,  the  lips  of  the  wound  become  inflamed  and 
the  gap  is  closed  with  granular  tissue. 

One  cause  of  failure  in  trephining  is  leaving  Descemet's  mem- 
brane behind.  A  second  cause  of  failure  is  sepsis,  leading  to  the 
formation  of  granulation  tissue;  a  third  cause  is  a  downgrowth 
from  the  epithelium  at  the  surface  between  the  lips  of  the  wound. 
That  is  most  liable  to  occur  if  we  do  not  get  a  good  conjunctival 
flap  or  if  we  make  a  buttonhole  in  it.  The  epithelium  tends  to 
grow  in  over  any  raw  surface  left  by  a  wound;  it  may  go  a  con- 
siderable distance  in  between  the  lips  of  a  wound,  and  maj'^  even 
extend  into  the  anterior  chamber. 

So  there  are  three  things  it  is  well  to  rememl)er  in  performing  a 
trephine  operation :  the  removal  of  Descemet's  membrane,  the  pre- 
vention of  sepsis,  and  the  danger  of  a  downgrowth  of  epithelium 
along  the  tract  of  the  wound. 

Dr.  W.  H.  Luedde,  St.  Louis,  Mo.:  I  only  wish  to  saj'  that  in 
the  case  where  the  eye  was  lost  after  trephining  the  opening  is  per- 
fectly free  and  the  drainage  is  still  good.  It  was  a  shrunken  globe 
due  to  iridocyclitis,  clearly  a  case  of  infection. 


FACTORS  INFLUENCING  THE  CHOICE  OF  METHOD 
FOR  CATARACT  EXTRACTION 

BORLAND  SMITH,  M.D. 

Bridgeport,  Conn. 

In  discussing  Dr.  Parker's  valuable  paper  on  senile  cata- 
ract extraction  at  the  American  Aledical  Association  last 
year,  Dr.  Verhoeff  called  attention  to  the  common  failure  of 
cataract  statistics  to  distinguish  between  types  of  cataract, 
and  to  the  lack  of  attempt  to  determine  the  types  best  suited 
to  the  intracapsular  methods;  and  Dr.  Parker  wisely  re- 
marked that  the  ' "  character  of  the  cataract  should  determine 
the  method  of  extraction  rather  than  our  enthusiasm  for  any 
one  method  of  procedure."  No  single  method  of  senile  cata- 
ract extraction  is  entirely  satisfactory  as  a  routine  for  all 
cases.  Capsulotomy  extraction,  for  example,  while  the  only 
practical  method  for  young  patients,  leaves  much  to  be  de- 
sired in  the  treatment  of  immature  or  of  thin,  hypermature 
cataracts.  Some  lenses  are  easily  extracted  with  forceps  by 
Verhoeff 's  or  Knapp's  method,  while  in  others  the  zonule  is 
too  strong  or  the  capsule  tears,  and  we  proceed  as  we  can,  not 
as  we  wish.  The  Smith  method  gives  ideal  results  under 
some  conditions,  while  under  others  its  dangers  are  so  great 
as  to  be  practically  prohibitive;  and  the  method  which  Pro- 
fessor Barraquer  hassoadmirably  demonstrated  will  doubtless 
show  its  limitations  in  less  skilful  hands.  For  such  reasons 
there  is  a  growing  belief  that  routine  use  of  any  method  to  the 
exclusion  of  others  is  not  good  surger^^  and  should  give  way 
to  selection  of  the  method  which  best  suits  the  conditions  of 
each  individual  case  and  the  conditions  of  the  operator.  This 
implies  surgical  judgment  and  a  much  better  study  of  our 
cases,  and  will  be  simpler  when  the  indications  and  contrain- 
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dications  of  the  various  methods  have  been  more  carefully 
worked  out.  For  this  latter  purpose  a  study  of  the  conditions 
under  which  each  tj^pe  of  operation  has  shown  its  best  and  its 
worst  end  results,  and  an  analysis  of  the  factors  which  deter- 
mined those  results  give  more  information  than  routine  sta- 
tistics. This  paper  records  the  writer's  tentative  conclusions 
from  such  a  study,  both  in  his  own  cases  and  in  the  records  of 
many  workers  to  whom  his  acknowledgments  are  due;  espe- 
cially to  Colonel  Henry  Smith,  to  whom  his  debt  of  obliga- 
tion is  great.  An  experience  of  nine  years  with  intracapsular 
extraction  by  pressure,  including  two  periods  of  training  with 
Colonel  Smith  in  India,  has  convinced  the  writer  that  extrac- 
tion in  the  capsule  is  the  theoretic  ideal  which  the  future  will 
show  to  be  more  or  less  generally  attainable  in  some  form; 
but  that  with  the  possible  exception  of  phacoeresis,  with 
which  the  writer  has  had  no  experience,  the  present  field  of 
both  the  Smith  operation  and  of  other  intracapsular  methods 
for  which  the  pioneer  work  of  Colonel  Smith  has  prepared  the 
way  is  limited  both  by  the  suitability  of  cases  and  by  the 
experience  of  the  operator.  The  future,  however,  will  hold 
us  in  small  regard  if  w^e  do  not  overcome  the  limitations  of 
experience,  so  as  to  be  able  to  give  each  suitable  patient  the 
benefit  of  whatever  form  of  operation  will  give  him  the  best 
result. 

Omitting  all  reference  to  iridectomy,  preliminary  or  com- 
bined, the  methods  considered  typical  for  the  purpose  of  this 
paper  are  extraction  after  capsulotomj^  (either  by  the  linear 
method  or  by  the  von  Graefe  flap  operation)  and  extraction 
in  the  capsule,  either  by  pressure  only,  as  practised  by  Colo- 
nel Smith,  or  by  traction.  The  traction  methods  comprise 
traction  with  forceps,  as  recommended  by  Verhoeff  and 
Greenwood,  traction  with  a  vacuum  instrument,  such  as  Pro- 
fessor Barraquer  has  perfected,  and  combined  traction  and 
pressure,  as  advocated  by  Arnold  Knapp  and  Torok.  As  a 
basis  of  comparison  between  methods  it  is  assumed  that  that 
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eye  does  best  which  has  the  fewest  necessary  manipulations 
and  the  smallest  amount  of  trauma  at  operation,  and  receives 
the  least  irritation  thereafter.  While  intracapsular  methods, 
on  the  whole,  require  fewer  manipulations,  they  may  involve 
more  trauma  than  capsulotomy  methods,  but  so  far  as  this  is 
counterbalanced  by  freedom  from  further  irritation  caused  by 
soft  lens  matter  and  capsule,  the  former  are  preferable;  and 
our  judgment  as  to  this  balance  largely  determines  our  choice 
between  extraction  with  the  capsule  or  without  it. 

The  conditions  or  factors  which  influence  the  choice  of 
method  ma\^  differ  in  relative  importance  in  each  case.  They 
are  here  considered  in  three  groups,  the  first  including  the  age 
of  the  patient,  the  type  and  stage  of  maturity  of  the  cataract, 
and  the  presence  of  complications;  the  second  having  to  do 
with  such  conditions  as  the  probable  behavior  of  the  patient, 
the  prominence  or  recession  of  the  e3'eball,  and  the  size  of  the 
cornea;  the  third  group,  dealing  with  conditions  affecting  the 
operator,  including  his  skill  and  training,  the  frequency  with 
which  he  operates,  and  the  quality  of  his  assistance. 

The  age  of  the  patient  and  the  type  of  the  cataract  are  the 
first  factors  considered  in  determining  the  type  of  operation 
which  is  most  suitable.  In  children.  Colonel  Smith  distin- 
guishes three  clinical  types  of  cataract:  the  membranous, 
which  he  extracts  with  forceps;  the  milky,  which  he  needles; 
and  the  jelly-like,  flocculent  catai'act,  for  which  he  employs 
linear  extraction.  In  this  country  cataracts  of  any  type  in 
children  young  enough  to  have  no  nucleus  (i.  e.,  up  to  about 
fifteen  or  sixteen)  are  generally  needled,  though  the  suction 
method  is  sometimes  used  for  the  softer  ones.  Bej'ond  eigh- 
teen, linear  extraction  may  be  safer.  The  cases  suitable  for 
linear  extraction  were  well  summarized  by  Dr.  Wilder  in 
1916,  as  all  soft  cataracts  in  which  a  nucleus  has  not  yet 
formed  or  is  so  small  that  it  will  readily  escape  through  a 
10  mm.  linear  incision,  including  lamellar  cataracts,  juvenile 
cortical  and  capsulolenticular  cataracts,  and  all  forms  of  soft 
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or  fluid  complete  cataracts,  whether  spontaneous  or  trau- 
matic, up  to  the  age  of  thirty  to  thirty-five  years;  also  lenses 
in  high  myopia.  As  the  patient  approaches  forty  and  the  nu- 
cleus becomes  presumably  too  large  for  the  linear  incision,  the 
von  Graefe  operation  becomes  the  operation  of  choice.  This 
holds  also  for  traumatic  cataracts,  unless  the  lens  is  dis- 
located without  rupture  of  the  capsule,  when  some  form  of 
intracapsular  extraction  is  advisable. 

Senile  cataracts  require  more  detailed  consideration.  In  a 
general  way  the  younger  the  patient  the  smaller  the  nucleus, 
and  the  stronger  the  attachments  of  the  lens,  both  zonular 
and  hyaloid.  In  nearl}'  all  patients  under  forty,  in  most 
patients  under  fifty-five,  and  for  the  novice  in  intracapsular 
methods — and  especially  the  Smith  method — in  patients  un- 
der sixty,  zonular  rupture  is  apt  to  be  too  difficult,  and 
extraction  with  capsulotomj^  is  generally  the  wise  choice. 
Conversely,  the  older  the  patient,  the  easier  is  the  dislocation 
of  the  lens  likely  to  be,  and  therefore  the  safer  for  intra- 
capsular extraction  if  the  lens  is  not  too  large.  Barraquer 
considers  his  method  suitable  for  all  senile  but  not  for  juvenile 
and  congenital  cataracts.  In  the  200  cases  reported  by  Arnold 
Knapp  as  extracted  by  his  method,  only  15  per  cent,  were 
under  fifty-five  and  1  per  cent,  under  forty.  Colonel  Smith 
says  that — ''Cataract  in  children  and  juveniles  is  net  suitable 
for  extraction  in  the  capsule,  as  they  are  exceedingly  difficult 
to  dislocate."  Verhoeff  pays  more  attention  to  type,  and  ad- 
vises some  method  of  intracapsular  extraction  for  immature 
and  hypermature  senile  cataracts,  but  advises  against  intra- 
capsular extraction  with  forceps  for  mature  cataracts  and 
sclerosed  lenses  on  account  of  the  fragility  of  the  capsule. 

Four  more  or  less  regular  stages  and  two  variations  from 
type  are  sufficiently  distinguishable  in  senile  cataract  to  be 
considered  in  relation  to  the  type  of  operation  best  suited  to 
them.  These  are  immature,  swollen,  mature,  small  hyper- 
mature, thin  hypermature,  and  sclerosed  lenses.    Immature 
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cataracts,  in  which  the  edge  of  the  iris  still  casts  a  Jihadow, 
usually  have  an  anterior  chamber  normal  in  depth,  and  a  lens 
fairly  normal  in  size,  shape,  and  consistency.  The  trans- 
parent cortex  adheres  to  the  capsule,  and  it  is  impossible  to 
see  it  so  as  to  get  it  all  out.  Because  the  eye  does  not  do  as 
well  if  it  is  not  gotten  out,  capsulotomy  operations  are  not 
very  satisfactory,  and  many  men  therefore  postpone  such 
operations  as  long  as  possible;  these  cases  are  well  suited, 
however,  to  intracapsular  extraction,  as  the  capsule  is  usu- 
ally reasonably  strong.  If  the  patient  is  old  enough  to  make 
zonular  rupture  by  pressure  easy,  the  Indian  operation  goes 
very  well;  the  zonule  ruptures  above  in  the  early  stages, 
below  in  the  cases  which  are  near  the  swollen  stage.  Where 
zonular  rupture  by  pressure  is  not  easy,  rupture  by  traction 
is  advisable,  either  with  forceps,  if  the  capsule  is  not  too  tense 
to  wrinkle  and  can  be  grasped  by  them,  or  by  the  vacuum 
method  of  Barraquer:  but  the  capsule  is  more  likely  to  be 
torn  in  those  cases  which  are  difficult  to  dislocate  by  pressure 
from  the  outside. 

The  next  stage  is  the  swollen  or  intumescent  cataract  which 
has  just  become  mature,  and  is  pearly  white  and  flocculent. 
Here  the  anterior  chamber  is  shallow,  the  lens  larger  and 
rounder  than  normal,  and  the  capsule  is  thinned  and  tense, 
too  weak  to  allow  any  form  of  intracapsular  extraction  by 
traction,  which  is  therefore  contraindicated.  These  are  easy 
cases  for  extraction  with  capsulotomy,  or  for  intracapsular 
extraction  by  pressure.  They  are  the  easiest  and  the  safest 
cases  on  which  the  beginner  may  try  the  Indian  method. 
Quick  pressure  with  the  point  of  the  hook  at  the  lower  margin 
of  the  cornea  ruptures  the  zonule  below,  and  they  tumble  out 
bottom  first,  with  gentle  follow-up  pressure.  In  this  type 
many  of  us  have  had  cases  where  the  patient  has  expelled  the 
lens  in  its  capsule  involuntarily,  sometimes  with  loss  of 
vitreous,  and  have  been  surprised  at  how  well  they  have  done. 
These  lenses,  though  large,  often  mold  easily,  so  that  the 
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exact  size  of  the  wound  is  less  important.  The  capsule,  how- 
ever, is  apt  to  be  very  fragile,  and  may  rupture  if  pressure  is 
increased  too  rapidly  before  the  largest  diameter  of  the  lens 
has  passed  the  wound,  or  if  the  capsule  is  touched  with  the 
point  of  the  hook,  or  if  the  wound  is  too  small.  For  this  rea- 
son the  final  removal  of  the  lens  from  the  wound  is  best  per- 
formed with  the  curve  of  the  hook.  If  the  capsule  ruptures 
and  hangs  partly  out  of  the  wound,  Colonel  Smith's  method 
of  grasping  it  with  anatomic  dissecting  forceps,  with  long 
approximating  surfaces  held  parallel  to  the  wound,  is  very 
efficacious,  if  a  conjunctival  flap  is  not  in  the  way.  If  the 
burst  capsule  is  entirely  inside  the  ej^e,  which  should  rarely 
happen,  Smith's  or  Kalt's  forceps,  or  any  delicate  angled 
forceps  with  long  approximating  surfaces,  serve  the  purpose, 
but  require  skilful  handling  to  avoid  rupture  of  the  hyaloid 
membrane. 

In  the  third  or  mature  type  the  anterior  chamber  is  again 
of  normal  depth,  and  the  lens  normal  in  size  but  rounder. 
The  capsule  is  often  still  too  weak  in  recently  matured  cata- 
racts for  intracapsular  extraction  by  traction,  but  becomes 
stronger  and  more  suitable  for  this  operation  as  these  cases 
approach  the  hypermature  stage.  With  this  exception,  ma- 
ture cataracts  may  be  extracted  by  any  method,  if  one  re- 
members that  the  younger  the  patient,  the  harder  to  rupture 
the  zonule,  and  the  older  the  patient,  the  larger  the  nucleus 
is  apt  to  be.  Both  extremes  are  probably  safer  by  capsu- 
lotom3%  especially  in  less  experienced  hands. 

The  fourth  oi-  small  hypermature  stage  is  not  common. 
Here  the  anterior  chamber  is  deep,  and  the  lens,  which  is 
small  and  round,  with  a  thick,  strong  capsule,  is  easily  dis- 
located by  attempts  at  capsulotomy  to  which  it  is  quite 
resistant.  These  cases  are  perhaps  best  suited  to  intracap- 
sular extraction  by  one  of  the  traction  methods,  as  in  intra- 
capsular extraction  of  any  small  lens  by  pressure  only  careful 
manipulation  is  required,  or  vitreous  will  appear  in  the  wound 
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ahead  of  the  lens,  and  make  extraction  on  the  spoon  unavoid- 
able. 

The  fifth  variety  of  senile  cataract  is  the  thin,  flattened 
lens.  This  is  the  more  common  form  of  hypermature  cata- 
ract, though  the  thin  lens  may  occasionally  be  met  with  in 
immature  or  mature  cases.  Here  the  anterior  chamber  is 
abnormally  deep,  the  iris  often  tremulous,  and  the  lens  of  a 
perfectly  uniform  whitish  color,  often  slightly  tinged  with 
yellow  brown.  These  lenses  are  much  thinner  than  other 
forms  of  cataract,  even  approaching  the  disc  phonograph  rec- 
ord in  shape.  The  capsule  is  thick  and  strong,  and  capsu- 
lotomy  is  contraindicated,  as  it  is  often  so  difficult  that  the 
zonules  give  way  rather  than  the  capsule,  especially  if  cap- 
sule forceps  are  used.  Intracapsular- extraction  by  pressure 
only  usually  ends  in  spcon  extraction  with  loss  of  vitreous,  as 
the  thin  lens  cannot  be  made  to  fit  the  wound,  and  is  there- 
fore contraindicated.  Intracapsular  extraction  by  traction, 
therefore,  seems  to  be  the  ideal  method  for  these  cases. 
Shrunken  membranous  cataracts  and  after-cataracts  which 
resist  discission  likewise  invite  intracapsular  extraction  by 
traction.  This  may  also  be  done  with  a  Tyrrel  hook  through 
a  linear  incision,  as  advocated  by  Dr.  Wilder. 

The  sixth  variety  comprises  the  sclerosed  lenses,  which  are 
mostly  very  large  nuclei,  and  occur  only  in  advanced  age. 
They  vary  in  color  from  light  amber,  with  well-marked 
radiating  strise,  to  almost  black.  If  there  is  some  cortex  pres- 
ent, they  may  have  a  whitish  sheen.  The  anterior  chamber 
is  normal  or  a  little  shallow,  and  the  pupillary  reflex  is  apt  to 
be  sluggish  in  the  darker  ones.  These  require  a  large  section, 
and  for  the  average  operator  capsulotomy  extraction  is  safest. 
For  the  experienced  operator  the  Smith  operation  is  ideal,  as 
these  are  old  patients  and  the  zonule  ruptures  easily,  but  the 
large  round  lens  fits  the  wound  pretty  tightly,  and  a  sure 
technic  and  a  hght  hand  are  necessary  during  the  minute  or 
two  required  for  the  lens  to  mold  itself  sufficiently  to  pass  a 
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full-sized  wound.  Even  after  capsulotomy  these  nuclei  often 
come  out  molded  to  an  oblong,  and  with  the  edges  scraped  off 
by  the  wound.  Because  of  the  fragility  of  the  capsule,  ex- 
traction by  traction  of  large  sclerosed  lenses  would  seem  to  be 
contraindicated. 

The  recognition  of  these  six  types  of  senile  cataract  offers 
no  great  difficulty  to  one  who  studies  his  cases  carefully.  To 
predict  correctly,  however,  before  the  operation  the  size, 
shape,  and  consistency  of  the  lens  in  each  case,  and  the 
strength  of  the  capsule,  advantageous  as  it  is  to  the  operator, 
requires  much  experience.  Many  who  saw  Colonel  Smith  op- 
erate last  year  remarked  his  seemingly  almost  uncanny  abil- 
ity in  this  regard.  It  is,  of  course,  much  easier  to  the  man 
who  is  doing  intracapsular  extraction,  as  he  has  the  great 
advantage  of  being  able  to  check  up  his  prediction  in  each 
case  by  examination  of  the  lens  in  its  entirety  in  the  capsule 
after  extraction.  But  it  can  also  be  done  to  a  considerable 
degree  by  the  man  who  is  doing  mainly  capsulotomy  opera- 
tions, if  he  makes  his  prediction  in  every  case  and  checks  it  by 
what  he  finds  at  operation. 

The  presence  of  compHcations  should  be  a  factor  in  the 
choice  of  method.  Highly  myopic  eyes,  with  their  tendency 
to  retinal  detachment,  should  have  the  slightest  possible 
vitreous  disturbance,  and  so  perhaps  do  best  by  the  gentlest 
capsulotomy  operation,  with  the  smallest  section  which  will 
allow  the  easy  escape  of  the  nucleus.  So  also  eyes  with  prob- 
able disease  of  the  vitreous.  Eyes  with  a  tendency  to  glau- 
coma, however,  seem  to  be  safer  with  intracapsular  extrac- 
tion, probably  because  of  their  freedom  from  soft  lens  matter, 
from  blocking  of  the  pupil,  and  from  capsular  tags  in  the 
wound.  Eyes  with  posterior  synechise,  with  tendency  to  dis- 
ease of  the  uveal  tract,  and  perhaps  patients  with  certain 
focal  infections,  do  better  with  intracapsular  extraction  on 
account  of  the  much  greater  freedom  from  postoperative 
iritis  when  the  capsule  is  entirely'  out.    This  is  quite  marked 
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in  diabetic  patients,  who  do  particularly  well  under  intracap- 
sular extraction,  though  many  of  them  also  do  well  with  cap- 
sulotomy  if  made  sugar-free  before  operating.  Posterior 
synechiie,  however,  interfere  with  the  use  of  forceps  or  the 
vacuum  cup,  so  that  intracapsular  extraction  by  pressure 
only,  if  not  otherwise  contraindicated,  is  the  method  of 
choice.  For  dislocated  lenses,  Colonel  Smith's  method  of  ex- 
traction in  the  capsule  upon  the  spoon  as  a  fixed  inclined 
plane,  given  a  good  operator  and  a  good  assistant,  produces 
the  smallest  possible  loss  of  vitreous  and  the  largest  number 
of  useful  eyes. 

Having  made  the  choice  of  operation  from  the  standpoint 
of  the  type,  maturity  and  complications  of  the  cataract,  and 
the  age  of  the  patient,  we  have  further  to  consider  whether 
that  choice  is  suitable  for  the  individual  patient,  or  should  be 
influenced  by  such  conditions  as  the  prominence  of  the  eye- 
ball, the  size  of  the  cornea,  and  the  probable  behavior  of  the 
patient  during  and  after  the  operation.  The  plump,  restless 
patient  with  bulging  eyes  and  tightly  fitting  lids  is  not  ideal 
for  any  form  of  intra-ocular  operation.  If  the  strap-like  lids 
cannot  be  lifted  far  enough  away  from  the  globe  to  allow 
ample  room  for  manipulation  of  instruments,  both  for  extrac- 
tion and  for  completing  the  toilet  of  the  wound,  and  if  the 
orbicularis  cannot  be  restrained  so  that  under  no  conditions 
can  the  patient  make  lid  pressure  on  the  globe,  intracapsular 
operations  are  risky  and  may  be  disastrous.  Under  such 
conditions  capsulotomy  should  be  done  if  not  absolutely  con- 
ti-aindicated  by  the  type  of  cataract.  In  good  patients  the 
anterior  chamber  may  be  irrigated,  but  much  instrumenta- 
tion invites  trouble.  Those  cases  in  which  the  orbicularis  is 
spasmodically  active  are  perhaps  also  best  handled  by  cap- 
sulotomy, unless  they  are  put  well  under  the  influence  of 
bromid,  or  unless  the  operator  is  confident  of  the  abihty  of 
his  assistant  to  prevent  squeezing  and  his  own  ability  not  to 
provoke  it.    On  the  contrary,  poorly  nourished  patients  with 
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sunken,  deep-set  eyes  and  flaccid  lids  are  ideal  for  intracap- 
sular extraction.  The  predominance  of  this  type  in  India  is  a 
real  factor  in  the  success  of  intracapsular  extraction  there. 
And  it  is  the  opinion  of  the  wiiter  that  the  frequency  of  the 
prominent  eye  among  our  well-fed  Americans  is  one  of  the 
reasons  for  the  lack  of  equal  success  with  intracapsular  meth- 
ods here,  especially  for  the  much  higher  percentage  of  vitre- 
ous loss  in  unselected  routine  cases.  Colonel  Smith  believes 
that  overfed  patients  should  be  well  purged  before  operation. 
He  also  classes  the  Negro  type  and  the  German  type,  who 
have  no  superciliary  ridge  on  the  frontal  bone,  with  the 
prominent  eye  group. 

The  small  cornea  is  unsuitable  for  intracapsular  extraction 
unless  the  entire  section  is  made  well  in  the  sclera,  so  as  to  get 
it  large  enough.  In  other  words,  two  to  three  millimeters  of 
the  sclerotic  surrounding  the  small  cornea  behaves  like  cor- 
nea, and  must  be  considered  as  cornea  rather  than  as  sclera, 
and  the  section  made  accordingly.  As  Colonel  Smith  says: 
"Small  cornese  do  not  imply  small  lenses,  nor  do  they  imply 
shallow  anterior  chambers,  and  the  sclera  may  always  be 
safely  transfixed  in  these  cases."  Unless  this  is  done,  the 
wound  will  prove  too  small,  and  this  is  much  more  serious  in 
intracapsular  than  in  capsulotomy  extraction.  For  this  rea- 
son capsulotomy  is  advisable  for  the  average  operator. 

Very  bad  patients  require  a  general  anesthetic,  unsatis- 
factory as  that  often  is.  The  doubtful  ones  should  be  put 
well  under  the  influence  of  bromid.  The  probable  behavior 
of  these  doubtful  ones  may  be  inferred  from  the  way  they 
react  to  the  section  and  to  the  iridectomy,  and  the  final  choice 
of  method  may  have  to  be  deferred  until  that  time.  In  pro- 
portion as  the  behavior  of  the  patient  promises  to  be  uncer- 
tain, the  simpler  method  of  extraction  with  capsulotomy 
should  be  chosen. 

The  third  group  of  factors  influencing  the  choice  of  method 
comprises  such  conditions  as  the  dexterity,  training,  and  ver- 
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satility  of  the  operator,  and  the  dependability  of  the  assist- 
ant. Mr.  T.  Harrison  Butler  said,  at  the  hist  Oxford  Oph- 
thahnological  C'ongress:  "Operators  vary  in  dexterity,  and 
the  same  surgeon  may  operate  with  more  or  less  skill  at  dif- 
ferent times.  Some  men  charm  the  lens  out,  others  extract 
it,  not  a  few  express  it,  and  a  few  paw  the  lens  out.  A  nerv^ous 
operator  in  some  telepathic  way  communicates  his  mental 
state  to  the  patient,  and  is  not  likely  to  get  good  results." 
While  this  is  true  of  any  method,  it  has  its  greatest  impor- 
tance for  extraction  in  the  capsule;  likewise,  the  ability  to 
sense  what  a  patient  is  going  to  do  next,  and  to  maintain  that 
subtle  subconscious  contact  by  which  the  critical  moment  is 
tided  over  in  safety. 

As  to  the  amount  of  skill  and  training  necessary  to  do  intra- 
capsular operating  satisfactorily,  each  operator,  if  he  has  se- 
lected the  type  of  operation  best  suited  to  the  case,  must 
judge  by  his  results.  Some  men  are  handicapped  from  the 
beginning  in  intracapsular  work.  Such  are  the  heavy-handed 
man,  the  timid  man  who  lacks  self-confidence  and  the  judici- 
ous boldness  needed  to  pull  out  of  difficulties  successfully,  the 
man  without  mechanical  or  natural  operative  abiUty,  the  man 
who  begins  intracapsulai-  work  when  he  is  past  middle  age, 
the  man  who  has  had  no  personal  training  such  as  we  have 
all  had  in  capsulotomy  methods,  and  the  man  who  expects  to 
fail.  Such  men  will  do  well  to  choose  intracapsular  methods 
only  for  the  easiest  cases,  until  they  have,  so  far  as  possible, 
overcome  those  handicaps. 

Extraction  in  the  capsule  by  any  method  is  more  difficult 
than  extraction  after  capsulotomy,  until  its  entirely  different 
principles  are  mastered  in  practice  as  well  as  in  theory.  The 
question  of  difficulty,  however,  will  not  arise  when  we  are 
more  familiar  with  it.  Like  any  other  sleight-of-hand  per- 
formance, it  should  be  learned  before  one  is  too  old,  and  re- 
quires not  only  good  hands,  but  training  and  keeping  in  prac- 
tice.   The  man  who  is  doing  it  frequently  may  perhaps  do  it 
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on  a  wide  variety  of  cases  with  success,  but  the  man  who  does 
it  rarely  will  be  in  difficulties  unless  he  selects  it  only  for  the 
most  suitable  cases,  and  has  the  versatility  and  the  courage 
to  change  his  method  at  any  stage  of  operation  if  he  finds  un- 
foreseen conditions  make  it  wise  to  do  so.  The  more  care- 
fully he  studies  his  cases,  and  comes  to  know  the  size,  shape, 
and  consistency  of  the  lens  beforehand,  the  less  should  such 
change  be  needed. 

The  amount  of  force  required  and  the  question  of  vitreous 
escape  have  also  to  be  considered  in  the  choice  of  method. 
In  intracapsular  extraction,  whether  by  expression  or  by- 
traction  (and  perhaps  expression  requires  the  better  hands 
and  the  finer  and  quicker  gradation  of  force) ,  it  is  the  amount 
of  damage  done  to  the  eye  which  determines  the  suitability  of 
the  method.  The  smallest  amount  of  force  which,  properly 
applied,  can  produce  the  result  should  rarely  need  to  be  ex- 
ceeded in  suitable  cases  if  the  section  is  large  enough  for  the 
lens.  For  this  reason  it  is  better  to  err  upon  the  side  of  a 
large  section,  as  near  one-half  the  sclerocornea  as  possible. 
If,  then,  the  firmer  zonules  are  ruptured  by  traction,  rough 
handling  should  never  be  necessary.  That  many  of  us  have 
seen  injudicious  force  used  while  demonstrating  intracapsular 
extraction  as  a  routine  operation,  perhaps  with  untrained 
assistants,  and  have  seen  the  inevitable  results  of  that  force 
in  disturbance  or  loss  of  vitreous,  iris  comphcations,  and 
iridocyclitis,  does  not  argue  that  such  force  is  ever  necessary 
in  well-selected  cases.  If  one  finds  that  he  has  selected  his 
operation  badly,  and  the  amount  of  force  required  to  rupture 
the  zonule  by  pressure  or  bj^  traction  is  too  great  to  be  wise, 
he  should  do  a  capsulotomy  if  possible,  rather  than  persist. 
After  the  zonule  is  ruptured,  only  the  very  large  lenses  re- 
quire much  pressure  for  their  expulsion,  and  these  principally 
where  the  wound  is  under  180  degrees.  Here  the  wound 
should  be  enlarged,  or  the  capsule  opened,  or  moderate  pres- 
sure continued  sufficiently  long  for  the  lens  to  mold  to  the 
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wound,  rather  than  increase  the  amount  of  force  unwisely. 
liOw  tension  eyes  when  reUeved  of  all  lid  pressure  often  dim- 
])le  so  greatly  to  the  hook  as  to  make  it  seem  to  the  by- 
stander that  enormous  pressure  is  being  used.  But  the  op- 
erator knows  that  he  seldom  has  to  use  materially  more 
force  to  express  a  lens  in  its  capsule  after  the  zonule  is  free 
than  he  would  use  to  express  a  nucleus  of  equal  size  through 
the  same  wound,  especially  if  counterpressure  be  made  with 
the  spatula  on  the  sclera  well  back  of  the  wound,  so  as  to 
make  the  lens  come  forward.  In  cases  suitable  of  intra- 
capsular extraction  the  amount  of  force  required  should 
exceed  that  of  capsulotomy  extraction  very  slightly. 

Escape  of  vitreous  is  almost  inevitable  in  extraction  of  dis- 
located lenses  by  any  method,  but  is  least  in  amount  by 
Colonel  Smith's  method  of  extraction  on  the  inclined  plane. 
Vitreous  escape  is  fi-equent  in  the  extraction  of  small  hyper- 
mature  and  very  thin  lenses  by  any  method,  unless  it  be  in- 
tracapsular extraction  by  traction.  In  capsulotomy  methods, 
vitreous  escape  is  most  often  due  to  thick  capsules,  to  promi- 
nent eyes,  bad  patients,  orbicularis  spasm,  and  unwise  instru- 
mentation: assistance  is  a  minor  factor.  In  intracapsular 
extraction  by  pressure,  vitreous  escape  is  most  often  due  to 
poor  assistance;  next,  to  lack  of  intracapsular  experience  or 
ability,  prominent  eyes,  strong  zonules,  small  sections,  and 
small  lenses.  Intracapsular  extraction  by  traction  probably 
shows  the  same  causes  except  in  so  far  as  it  may  handle  strong 
zonules  and  small  lenses  better.  The  factors  influencing 
vitreous  escape  thus  differ  widely  in  relative  importance  in  dif- 
ferent methods,  a  fact  which  has  not  been  sufficiently 
appreciated  in  statistics.  Since  escape  of  vitreous  practically 
does  not  occur  without  zonular  rupture,  it  is  theoretically 
facilitated  by  intracapsular  methods  where  zonular  rupture 
is  a  necessary  part  of  the  operation,  and  requires  greater  skill 
to  avoid  than  in  capsulotomy  methods,  where  both  the  cap- 
sule and  the  hyaloid  hold  it  back.    In  practice  this  applies 
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chiefly  to  fluid  vitreous,  escape  of  which  is  somewhat  more 
frequent  in  intracapsular  than  in  capsulotomy  extraction, 
but  is  usuaHy  very  much  less  in  amount  on  account  of  the 
absence  of  lid  pressure.  In  fact,  it  is  sometimes  very  difficult 
to  be  sure  whether  a  drop  of  fluid  vitreous  has  really  escaped 
or  not,  and  whether  a  trace  adheres  to  the  lens.  Its  greater 
frequency  under  such  conditions  is  usually  more  than  com- 
]3ensated  for  by  the  other  advantages  of  extraction  in  the 
capsule.  Loss  of  normal  vitreous,  on  the  contrary,  is  always 
serious,  or  may  be  so,  though  less  serious  when  the  capsule  is 
entirely  out.  With  properly  selected  cases,  however,  a  well- 
trained  operator  with  a  good  assistant  should  lose  normal 
vitreous  less  often  by  intracapsular  methods  than  by  capsu- 
lotomy, on  account  of  better  lid  control.  The  reverse  is  true 
for  an  untrained  operator,  or  assistant,  or  with  poorly  selected 
or  routine  cases. 

The  quality  and  the  dependability  of  the  assistant  are  ex- 
tremely important  factors  in  the  choice  of  operation.  For 
linear  extraction  little  more  assistance  is  needed  than  for  a 
discission.  Capsulotomy  extraction  in  good  patients  may 
also  go  well  with  little  assistance,  though  if  the  patient  mis- 
behaves or  complications  arise,  most  of  us  prefer  a  trained 
assistant  with  whom  we  are  accustomed  to  work.  Much 
more  so  is  this  true  in  intracapsular  work,  where  absence  of 
lid  pressure  must  be  maintained  for  as  long  as  may  be  nec- 
essary— surely,  steadily,  unquestionably,  but  without  ever 
overdoing  it,  so  as  to  cause  discomfort  to  the  patient.  To  do 
this  well,  and  at  the  same  time  keep  out  of  the  operator's 
way,  is  an  art  which  some  assistants  learn  more  quickly  than 
others,  the  more  quickly  if  the  assistant  has  done  intracap- 
sular extraction  himself,  and  has  thus  a  working  knowledge  of 
its  essential  principles  and  dangers,  and  the  way  in  which 
accidents  come  about.  The  younger  or  the  more  restless  the 
patient,  the  more  prominent  the  eye,  the  more  difficult  the 
rupture  of  the  zonule,  the  tighter  the  lens  fits  the  wound,  and 
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when  complications  of  any  sort  arise,  the  more  necessary  is  an 
assistant  who  knows  the  game  and  instinctively  works  with 
the  operator  instead  of  against  him.  In  intracapsular  operat- 
ing one  is  much  more  at  the  mercy  of  his  assistant  than  in 
any  other  eye  operation.  The  writer  at  one  time  found  it 
a  practical  necessity  to  hmit  his  intracapsular  work  very 
sharply,  as  unnecessary  loss  of  vitreous  after  the  lens  was  out 
and  inabihty  to  complete  the  toilet  of  the  wound,  due  in 
large  part  to  a  succession  of  untrained  assistants,  became  too 
frequent.  Later,  when  competent  assistance  was  again  avail- 
able, intracapsular  extractions  were  again  done  freely,  and 
went  as  well  as  ever.  The  writer  at  present  employs  two 
assistants.  One  stands  behind  the  operator  and  holds  back 
the  brow  and  orbicularis  with  gentle  pressure  of  four  fingers. 
The  other,  at  the  patient's  left,  holds  the  upper  lid  up  and 
forward  on  a  Fisher  lid  retractor,  and  with  a  bit  of  cotton 
under  his  left  thumb  pulls  down  the  lower  lid  by  gentle  pres- 
sure against  the  lower  margin  of  the  orbit.  This  gives  a  very 
satisfactory  exposure  if  firmly  and  gently  done.  When  the 
operation  is  finished,  the  operator  takes  the  brow  and  the 
retractor  and  eases  the  lid  into  place,  the  assistant  relaxing 
the  lower  lid  last  of  all.  The  training  of  a  good  assistant  is 
not  always  easy,  and  it  may  be  advisable  to  try  a  few  cap- 
sulotomy  operations  with  the  lids  held  well  off  the  globe  as 
for  intracapsular  work,  so  that  the  operator  and  assistant 
may  become  accustomed  to  working  together  in  the  new 
positions,  before  attempting  extraction  in  the  capsule. 

This  completes  the  survey  of  the  more  important  factors 
influencing  the  choice  of  method  for  cataract  extraction. 
They  have  been  so  briefly  outlined  that  further  summary  is 
difficult.  In  a  general  way,  however,  the  younger  group  of 
patients  do  better  by  capsulotomy  methods,  as  do  extremely 
large  lenses  unless  the  operator  is  well  trained.  Intracap- 
sular extraction  by  traction  requires  a  strong  capsule  which  is 
only  to  be  expected  in  the  very  late  mature  and  the  hyper- 
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mature  cases,  and  in  membranous  and  after-cataracts,  though 
it  may  be  found  in  some  early  immature  cases  also.  Intra- 
capsular extraction  by  pressure  requires  a  reasonably  weak 
zonule  and  not  too  small  a  lens.  This  is  to  be  expected  in  the 
immature,  the  swollen  and  the  early  mature  stages,  especially 
in  older  patients.  Dislocated  lenses  and  cases  complicated 
by  glaucoma  or  uveal  disease  invite  extraction  in  the  capsule, 
as  do  also  sunken  eyes.  Prominent  eyes,  small  cornese,  bad 
patients,  and  cases  where  extreme  gentleness  is  necessary  in- 
vite capsulotomy.  Better  training  of  both  operator  and 
assistant  is  required  for  intracapsular  than  for  capsulotomy 
extraction,  and  questions  of  doubt  should  be  resolved  upon 
the  side  of  capsulotomy.  When  a  larger  experience  has 
taught  us  the  advantages  and  the  limitations  of  extraction  in 
the  capsule,  it  will  doubtless  take  its  proper  place  as  the 
operation  of  choice  in  suitable  cases,  for  when  well  done  it 
gives  a  cleaner,  sounder,  better  lasting  eye  than  extraction 
with  capsulotomy.  Especially  is  this  true  for  the  Smith 
method,  which,  under  good  conditions,  approaches  the  ideal. 
^Yhen  we  have  acquired  more  intracapsular  skill  and  experi- 
ence in  the  various  methods,  the  number  of  suitable  cases 
may  be  found  very  large.  But  under  present  conditions,  for 
the  sake  of  our  patients,  we  should  choose  intracapsular 
methods  only  for  the  cases  where  they  are  definitely  indi- 
cated, and  should  choose  that  method  which  involves  the 
minimum  of  trauma  for  that  particular  case. 

Believing  that  the  younger  operator  should  tr\'  out  intra- 
capsular operating  for  himself  on  easy  cases,  as  far  as  it  may 
be  done  with  safety,  it  is  the  hope  of  the  writer  that  these 
hints  as  to  the  selection  of  cases  and  the  avoidance  of  the 
more  common  factors  inviting  compUcation,  may  help  to 
make  up  to  him  for  the  lack  of  personal  training  which  he  has 
received  in  the  older  methods;  and  that,  having  acquired 
experience,  he  will  try  to  select  that  method  for  each  individ- 
ual case  which  is  most  likely  upon  that  occasion  to  give  that 
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patient,  under  his  conditions  and  the  conditions  of  the  opeia- 
toi-,  the  best  seeing,  the  best  lasting,  and  the  best  looking  eye. 


DISCUSSION 

Dr.  Allen  Greenwood,  Boston,  Mass.:  It  seems  to  me  that 
this  is  a  very  timely  paper.  The  adoption  of  a  single  method  for 
cataract  extraction  is  inadvisable,  whoever  the  man  may  be,  and 
no  matter  how  skilful  he  is.  There  is  no  cataract  operation  which 
is  the  best  for  every  case,  and  if  a  man  is  going;  to  do  the  best  work 
for  his  patient,  he  must  perfect  himself  in  several  operations.  It  is 
needlessfor  me  to  go  over  the  ground  that  Dr.  Smith  has  so  well  cov- 
ered as  to  the  different  types  which  arc  advisable  for  certain  opera- 
tions. I  am  very  positive  that  in  the  immature  cataracts  of  later 
life,  under  favorable  conditions  and  with  moderate  skill,  it  is  advis- 
able and  proper  to  try  the  traction  method.  If  the  lens  does  not 
come  out  in  the  capsule  readily  by  this  method,  and  the  capsule 
tears,  the  operator  is  just  where  he  would  be  if  he  performed  the 
operation  which  many  of  us  do  when  using  teeth  forceps  to  tear  the 
capsule.  Sclerosed  lenses  do  not  lend  themselves  well  to  intia- 
capsular  methods. 

On  one  point  my  experience  seems  to  be  exactly  contrary  to  that 
of  Dr.  Smith.  During  thirty-two  years  of  surgical  practice  I  have 
had  but  one  case  of  glaucoma  following  extraction  of  the  lens  in 
cataract  operation.  Since  doing  the  intracapsular  method  on 
selected  cases  I  have  had  two  instances  of  glaucoma  following  a 
perfectly  clean  intracapsular  operation,  with  very  prompt  healing, 
the  glaucoma  coming  on  within  a  few  weeks  after  the  operation  and 
requiring  surgical  treatment  for  its  relief. 

Another  class  of  cases  in  which  I  think  it  is  very  unwise  to 
attempt  an  intracapsular  operation  is  the  high  myope.  There  is  no 
question  but  what,  with  the  intracapsular  method,  there  is  more 
danger  of  loss  of  vitreous  and  that,  of  course,  is  nmch  greater  when 
the  vitreous  is  semi-fluid,  as  it  often  is  in  myopia. 

In  conclusion  let  me  say:  perfect  yourself  in  several  optuations, 
but  have  your  students  perfect  themselves  in  the  classic  method 
which  our  children  and  our  grandchildren  will  probably  use  as  the 
method  of  choice  in  most  cases.  The  method  with  which  they 
should  begin  is  extraction  of  the  lens  with  a  good  iridectomy  or  a 
pinhole  and  then  a  capsulotomy.  It  is  the  best  to  begin  with,  and 
always  will  be  the  best  to  begin  with,  in  my  opinion.    Let  me,  how- 
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ever,  urge  my  hearers  to  get  a  pair  of  smooth-bladed  capsule  forceps 
and  in  selected  cases  try  to  draw  the  lens  out  in  the  capsule.  This 
gives  beautiful  results.  You  get  20/20  vision,  or  20/15  if  the  eye 
is  otherwise  normal,  in  a  short  time;  the  healing  is  prompt,  and  in 
all  the  cases  I  have  done  by  the  intracapsular  method  I  have  yet  to 
see  a  case  of  severe  iritis  following  operation. 

Dr.  Lewis  H.  Taylor,  Wilkes-Barre,  Pennsj'lvania :  I  think  we 
may  quite  agree  with  Dr.  Smith  in  saying  that  no  single  method  is 
entirely  satisfactory  as  a  routine  method  for  all  cases,  and  yet  with 
the  exception  of  those  who  are  teachers  and  who  necessarily  must 
show  their  pupils  different  methods,  I  fancy  that  as  individual 
operators  each  will  follow  quite  regularlj^  a  routine  method. 

It  is  often  said  that  the  patient  wants  to  know  just  what  is  the 
matter  with  himself.  Not  so.  What  the  patient  wants  is  sight. 
"The  prayer  of  Ajax  was  for  light,"  and  the  rational  basis  for  choice 
of  a  method  is  that  which  we  think  will  best  conserve  the  patient's 
vision.  For  those  of  us  who  are  doing  onh'  a  moderate  number  of 
operations,  the  choice  should  be  that  which  we  would  prefer  for  our- 
selves if  we  needed  an  operation,  and  that  for  me  is  the  preliminary 
iridectomy  and  subsequent  extraction  with  capsulotoni}'.  I  think 
we  were  impressed  at  the  recent  International  Congress  sessions 
when  two  eminent  ophthalmic  surgeons,  in  discussing  the  brilliant 
operation  of  Professor  Barraquer,  said,  in  choosing  for  themselves, 
they  would  select  a  surgeon  who  did  a  preliminary  iridectomy  and 
opened  the  capsule.  And  that  which  we  would  choose  for  our- 
selves is  safe  for  us  to  choose  for  our  patients.  Inasmuch  as  I  fear 
I  may  not  live  long  enough  to  see  that  happy  time  when  Dr.  Davis 
shall  have  banished  the  cataract  operation,  this  is  the  method  I 
shall  continue  to  use. 

Dr.  Derrick  T.  Vail,  Cincinnati,  O.:  The  essayist  has  well 
stated  that  there  is  no  single  operative  technic  that  is  applicable  to 
all  kinds  of  cataract.  We  all  accept  this  as  an  axiom.  It  is  true 
that  each  surgeon  has  his  favorite  method — it  is  the  method  which 
he  prefers  because  he  knows  he  can  safely  employ  it  and  he  nat- 
urally dreads  to  undertake  any  other.  His  favorite  method  is  the 
one  well  suited  to  meet  the  requirements  for  success  in  dealing  with 
the  usual  senile  cataract,  but  there  are  other  kinds  of  cataract  and 
there  are  local  conditions  that  complicate  the  status  to  such  an 
extent  that  he  must  depart,  wholly  or  in  part,  from  his  favorite 
method,  and  sometimes,  too,  without  warning  or  preparation,  in 
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ovdvr  to  moet  success  in  all  those  cases  where  it  is  at  all  possible. 
Usually  tlic  case  (IcinandiiiKa  (lepaitur(>  from  a  favorite  method  can 
and  should  he  diagnosed  beforehand  and  thinj^s  prepared  to  meet 
that  demand. 

Let  us  suppose,  for  instance,  that  one  patient  has  cataracta 
accreta,  in  which  the  iris  is  bound  to  the  lens  capsule  all  around  by 
old  adhesions;  that  another  exhibits  iridodonesis,  which  declares 
the  presence  of  subluxatio  lentis;  that  another  has  a  cataractous 
lens  dislocated  in  the  anterior  chamber;  and  that  still  another  has 
dense  nuclear  cataract  with  perfectly  clear  cortex  around;  that  yet 
another  has  Morsagnian  cataract  with  tough  capsule  and  floating 
nucleus,  and  another  patient  has  recent  glaucoma  complicating  a 
long-existing  cataract  in  one  eye,  a  patient  who  has  been  told  that 
so  long  as  his  other  eye  remained  good  enough  in  vision  for  practical 
purposes  to  put  off  operation  on  Jiis  cataractous  eye.  That  another 
patient  has  catai'act  appearing  between  the  ages  of  thirty-eight  and 
forty-five  years — the  "sticky"  kind,  with  the  tough  suspensory 
ligament.  In  all  these  and  in  some  other  types  the  same  operative 
technic  will  not  succeed.  Each  operator,  in  order  to  meet  the  needs 
of  the  above-mentioned  rather  common  types,  must  be  prepared  to 
depart  in  some  step  at  least  from  his  favorite  routine  procedure. 
The  cataracta  accreta  calls  for  iridectomy  and  the  employment  of 
the  spatula  introduced  behind  the  iris  to  sever  the  old  synechiae 
before"  proceeding  with  the  extraction.  The  dislocated  cataract 
calls  for  spoon  or  vectis  delivery  in  most  cases;  the  dense  nuclear 
cataract  calls  for  intracapsular  delivery;  the  Morgagnian  cataract 
calls  for  the  Smith-Indian  operation ;  the  cataract  with  the  recent 
glaucoma  complication  calls  for  preliminary  iridectomy  and  a  wait 
of  ten  days  or  two  weeks  before  extraction;  the  cataract  in  young 
middle  age  calls  for  anterior  capsulectomy  (not  capsulotomy)  with 
specially  devised  capsule  forceps. 

The  operator  should  be  fully  prepared  to  change,  if  need  be,  from 
one  technic  to  another.  For  this  reason  that  procedure  is  best,  to 
my  mind,  which  takes  cognizance  of  the  fact  and  which  is  so  devised 
that  one  may  shift  at  any  moment  from  one  method  to  another. 
The  proper  control  of  the  ej'elids  will  enable  the  operator  to  make 
this  shift  without  inviting  disaster  and  without  backing  out. 

Dr.  Walter  R.  Parker,  Detroit,  ]\Iich. :  I  agree  with  Dr.  Smith 
that  there  is  a  possibility  of  choice  of  operation,  depending  upon 
the  character  of  the  lens  itself.  I  wish  to  make  but  one  point, 
and  that  is,  while  all  this  is  ti'ue,  yet  it  is  important  that  the 
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operator  should  realize  that,  as  far  as  his  patient  is  concerned,  he 
must  follow  the  better  rather  than  the  newer  procedure.  To  stand 
the  test  all  procedures  should  be,  it  seems  to  me,  compared  with  the 
combined  operation  with  capsulectomy.  Unless  the  operator  knows 
in  his  individual  case  that  he  is  giving  his  patient  a  procedure  that 
in  his  hands  is  better  than  the  one  that  has  been  thoroughly  tried, 
namely,  the  combined  operation,  he  should  stick  to  the  older 
method. 

Mr.  E.  Treacher  Collins,  London,  Eng. :  The  pathologic  ex- 
amination of  a  large  number  of  eyes  which  have  been  lost  after 
cataract  extraction  (not  all  my  own  cases)  has  taught  me  that  one 
of  the  commonest  causes  of  disaster  after  cataract  operation  is 
entanglement  of  capsule  in  the  wound.  Such  capsular  entangle- 
ments are  liable  to  be  followed  by  iridocyclitis  or  by  glaucoma. 
These  complications  will  be  absent  where  the  lens  is  removed  in  its 
capsule.  But  there  are  additional  risks  added  to  the  removal  of  the 
lens  in  its  capsule.  There  is  another  method  which  I  think  elimi- 
nates the  danger  of  this  capsular  entanglement.  As  it  is  one  which 
I  have  practised  extensively,  and  which  does  not  seem  to  have  been 
adopted  very  much  in  this  country,  I  thought  I  might  be  excused 
for  making  a  few  remarks  on  the  subject. 

I  make  my  sclerocorneal  incision  and  at  the  same  sweep  incise 
the  capsule  of  the  lens.  I  introduce  the  cataract  knife,  aiming  at 
the  lower  margin  of  the  pupil,  and  with  the  point  of  the  knife  incise 
the  face  of  the  capsule  from  below  upward.  I  then  raise  the  point 
over  the  margin  of  the  pupil  and  complete  the  incision.  After 
removal  of  the  lens  by  pressure  I  complete  the  operation  by  irriga- 
tion. The  irrigation  in  this  operation  aims  at  doing  four  things: 
It  washes  back  the  iris  into  position ;  it  washes  out  any  soft  matter 
that  may  have  been  left;  in  a  large  number  of  cases  it  will  restore 
the  anterior  chamber,  and  it  also  gives  an  indication  as  to  whether 
the  iris  is  likely  to  prolapse  or  not  afterward.  The  way  the  iris 
washes  back  shows  you  whether  it  is  likely  to  remain  back  in  posi- 
tion or  not.  If  it  still  seems  to  bulge  out,  then  I  do  an  iridectomy. 
In  most  cases  at  the  conclusion  of  the  operation  I  have  a  round 
pupil  and  a  reformed  anterior  chamber,  so  that  the  eye- does  not 
look  as  if  it  had  been  touched.  Eyes  so  operated  on  remain  very 
quiet,  and  in  most  cases  the  patient  can  leave  the  hospital  ten  days 
later. 

The  advantage  of  opening  the  capsule  with  the  knife  is,  I  think, 
a  very  great  one.   It  is  a  cleaner  incision,  and  gives  a  much  better 
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oponinp;  tlum  that  iiuidc  with  the  cystotoiiic.  lOvcrvwhorc  you 
incise  tli(>  (•ui)sul('  there  is  a  scar  left  and  some  proHferatioii  and 
thickening  of  tlie  Hninp;  epithelium.  Such  scars  form  bands  in  the 
capsule  which  are  difficult  to  tear  thiough.  By  making  only  one 
clean  cut  in  the  capsule  with  the  cataiact  knife  there  is  veiy  slight 
damage  inflicted  and  oidy  one  thin  scar  left. 

Dr.  DouLAxn  Smith,  Bridgeport,  Conn.:  In  reply  to  Dr.  Green- 
wood, the  reference  in  the  paper  was  not  to  glaucoma  occurring 
after  cataract  e.xti'action,  but  of  what  method  of  cataract  extrac- 
tion to  use  in  the  presence  of  beginning  glaucoma. 

I  entirely  agree  with  Dr.  Parker;  I  think  his  position  is  sf)und: 
but  I  think  it  is  also  true  that  any  man  who  has  done  a  sufficient 
number  of  extractions  in  the  capsule  to  l)e  sure  of  what  he  can  do 
with  that  type  of  operation  and  what  he  cannot  do  with  it,  feels 
absolutely  cei'tain  that  there  are  some  cases  where  he  can  get  a 
better  result  for  his  patient  by  intracapsular  methods  than  by 
capsulotomy.  In  such  cases  it  is  his  duty  to  use  intracapsular 
methods  to  get  the  best  result.  But  for  one  who  has  not  sufficient 
training  or  practice  in  intracapsular  methods,  if  there  is  any  ques- 
tion in  his  mind  as  to  what  operation  to  do,  then  I  think  he  should 
do  a  capsulotomy. 

MULTICOLOR  TATTOOINd  OF  THE  CORNEA 

S.    LEWIS    ZIEGLER,    M.D. 

Philadelphia 

Tattooing  of  the  opaque  cornea  was  practised  in  a  crude 
way  by  the  ancients,  the  procedure  first  being  described  by 
Galen  (150  A.D.)  and  later  by  Aetius  (450  A.D.),  both  of 
whom  attempted  to  cover  up  leukomatous  opacities  by 
cauterizing  the  surface  with  a  heated  stilet  and  applying 
powdered  nutgalls  and  iron  (ferric  tannate)  or  pulverized 
pomegranate  bark  mixed  with  a  copper  salt. 

It  remained,  however,  for  a  practical  technician  hke  De 
Wecker,^  some  fourteen  centuries  later,  or  in  1869,  to  devise 
and  put  into  practice  the  modern  method  of  procedure.  He 
acknowledges  that  the  suggestion  came  from  a  smiple  in- 
quiry in  regard  to  the  possible  treatment  of  a  clinical  case, 
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made  by  his  then  student,  Abadie,  but  states  emphatically 
that  the  revival  of  this  procedure  and  the  details  of  technic 
were  wholly  his  own,  an  account  of  his  first  cases  having  been 
published  by  his  chief  of  clinic,  Pomier,'-  of  Pau,  in  1870. 

These  earlier  trials  were  limited  to  the  use  of  black  or 
India  ink,  which  was  employed  to  fill  in  the  pupillary  area, 
to  outline  the  iris  circle,  and  occasionally  to  stipple  the  iris 
radiations.  During  the  succeeding  decade  tattooing  with 
multicolor  pigments  to  imitate  the  natural  iris  stroma  was 
attempted  with  considerable  success  by  Dunnage,^  Taylor,^ 
Woinow,^  Hasner,^  and  Archer'  in  Europe  and  by  Levis,'* 
Williams,'-'  Thomson,'"  and  Mathewson'^  in  America. 

Taylor's  contribution  attracted  more  attention  than 
others  chiefly  because  he  advocated  the  use  of  a  bundle  of 
needles,  which  de  Wecker  on  trial  found  to  be  more  practical 
and  efficient  than  his  own  single  grooved  needle,  and  so 
promptly  adopted  Taylor's  suggestion.  It  is  interesting  to 
note  that  Levis,  of  Philadelphia,  was  the  first  American  to 
advocate  and  practise  tattooing  with  colors.  Archer,  at 
Utrecht,  in  1874,  made  an  exhaustive  and  valuable  study  of 
the  various  colored  pigments,  carrying  his  researches  in 
three  directions:  (1)  The  fixity  of  colors;  (2)  modifications 
occurring  in  the  corneal  tissue,. and  (3)  the  disposition  of 
dispersed  pigment  particles.  He  found  gamboge  so  irritating 
that  inflammation  and  exfoliation  soon  followed  its  use,  thus 
throwing  this  pigment  out  of  the  corneal  tissue.  Ultramarine 
blue,  terra  Sienna,  and  India  ink  were  better  tolerated,  but 
indigo  and  Prussian  blue  proved  to  be  more  irritating. 

No  notable  contributions  on  this  subject  were  presented 
during  the  succeeding  decade,  but  in  1887  Vacher,'-  of 
Orleans,  contributed  a  paper  of  practical  value,  in  which  he 
emphasized  the  importance  of  using  coloring-matter  that 
was  chemically  pure,  stable,  and  reduced  to  a  very  fine 
powder.  He  employed  five  pigments — calcium  carbonate, 
carmin,  Prussian  blue,  pale  ochre,  and  India  ink. 
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During  the  next  decade  Nieden,'"^  of  Bochum,  Cofler," 
of  Trieste,  Holth,^'  of  Christiania,  and  Chevallereau  and 
Polackj^^of  Paris,  all  contributed  papers  of  note  that  greatly 
enhanced  our  practical  knowledge  of  this  interesting  subject. 

Nieden,  in  1901 ,  devised  a  tattooing  needle  which  was  made 
on  the  principle  of  the  fountain  pen,  suggested  a  trial  of  the 
Edison  electric  pen,  and  encouraged  Merck  to  extract  a 
brown  pigment  from  the  choroid  of  the  ox,  26  eyes  being  re- 
quired to  produce  232  mgm.  of  pigment.  This  uveal  pigment 
was  difficult  to  produce,  very  expensive,  and  not  especially 
advantageous.  Like  Archer,  he  condemns  the  use  of  gam- 
boge. He  further  reports  poor  success  from  terra  Sienna, 
sepia,  burnt  umber,  and  brown  ochre,  because  of  irritation 
and  the  extrusion  of  these  pigments.  As  umber  and  ochre 
have  both  proved  their  worth  in  the  hands  of  others,  it  is 
possible  that  his  pigments  were 
poorly  prepared.  He  weakly 
favors  ultramarine  blue  and 
Prussian  blue. 

Cofler,  in  1902,  procured  Jap-      Fig.    l.— Armaignac's   pupillary 

anese  colors  from  Tokio  in  stick  ""^' 

form,  comprising  yellow,  blue,  brown,  and  red.  The  cinnabar 
and  cerulean  blue  he  found  insoluble,  harmless,  and  free  from 
bacteria.  He  had  great  success  from  mixing  cinnabar  with 
India  ink  in  securing  all  shades  of  brown,  and  by  stipphng 
his  blue  with  radiations  of  black  or  brown  he  closely  imitated 
the  iris  stroma. 

Holth  has  been  persistent  and  ingenious  in  the  develop- 
ment of  his  technic.  Beginning  in  1898,  he  started  to  use 
metal  cjdinders  and  tubular  punches  as  corneal  trephines 
in  order  more  accurately  to  outhne  the  margins  of  the  pupil 
and  the* outer  circle  of  the  iris.  He  claims  priority  on  this 
point  over  Armaignac,^^  who  used  for  this  purpose  a  large  and 
a  small  funnel-shaped  guide  (Fig.  1)  provided  with  three 
spuds  to  fix  in  the  cornea.     He  acknowledges  C'zermak's^^ 
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earlier  use  (1896)  of  von  Hippel's  trephine  for  the  purpose 
of  outlining  the  pupil.  He  curetted  the  corneal  epithelium 
from  the  proposed  pupillary  area  before  tattooing  with  pig- 
ment, which  he  mixed  with  a  weak  solution  of  gum  arable 
as  an  excipient. 

After  trying  Japanese  stick  colors,  Holth  abandoned  them 
for  finely  ground  French  colors  (1906),  which  he  washed  with 
water,  alcohol,  and  ether  in  order  to  remove  the  oily  and 
resinous  impurities  and  thus  secure  a  sterile,  impalpable 
powder,  free  from  irritating  properties.  He  used  lamp  black, 
cinnabar,  raw  Sienna,  burnt  Sienna,  raw  umber,  burnt 
umber,  sepia,  ultramarine  blue,  celestial  blue  (stannate  of 
cobalt),  powdered  slate,  calcium  carbonate,  gray  earth,  and 
china  clay.  He  condemns  green  earth,  ultramarine  blue, 
Brunswick  blue,  mineral  blue,  Prussian  blue,  mountain  blue, 
and  yellow  cadmium.  As  green  earth  and  ultramarine  blue 
have  yielded  good  results  in  the  hands  of  other  surgeons,  it 
is  quite  possible  that  the  products  available  to  him  were  not 
properly  prepared. 

Chevallereau  and  Polack  have  worked  out  the  best  palette 
of  colors,  although  their  series  comprises  more  shades  of 
brown  than  are  absolutely  necessary.  They  suggest  that 
this  is  an  advantage,  since  few  physicians  are  artists,  but  for- 
get that  the  student  of  today  must  be  quite  familiar  with 
microscopic  stains  and,  therefore,  well  versed  in  color  nuances. 
The  shades  of  blue  are  limited,  but  skilful  mixing  of  the  pig- 
ments on  their  palette  will  easily  remedy  this  defect.  They 
have  tested  many  other  pigments  and  abandoned  them. 
Since  their  announcement  in  1906  I  have  personally  tried  all 
of  these  and  many  others  and  am  convinced  that  their  palette 
can  safely  be  adopted. 

Selection  of  Colors. — Pigments  should  be  chosen  that  are 
mineral  in  origin,  indelible,  easily  sterihzable,  non-irritating 
to  the  cornea,  opaque  to  luminous  rays,  and  miscible  in  water 
but  not  soluble.     Mineral  colors  are  more  permanent  than 
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vegetable  colors  when  applied  to  human  tissues,  but  it  is 
obvious  that  irritating  pigments,  like  the  chromes,  cadmium, 
cobalt,  and  gamboge,  should  not  be  employed.  Chemical 
excipients,  such  as  solutions  of  oxycyanid  or  bichlorid  of 
mercury,  should  be  omitted  where  there  is  danger  of  their 
forming  troublesome  chemical  com{)oun(ls  when  mixed  with 
the  pigments.  As  Hamilton'"  has  demonstrated  the  presence 
of  a  capsule  bacillus  in  Chinese  inks,  the  need  for  steriliza- 
tion is  emphasized.  This  is  difficult  with  the  stick  form,  as 
it  melts  into  great  lumps  in  moist  heat  and  cracks  and 
hardens  in  dry  heat  so  that  it  cannot  be  grated  into  a  powder. 


Fig.  2. — Palette  of  pigments. 

The  finely  powdered  French  pigments  can  better  stand 
sterilization  in  a  dry  sterilizer  raised  to  150"  C.  without 
undergoing  change  of  color  or  consistency,  and  should  not 
irritate  the  cornea  when  introduced.  The  pigment  must  be 
sufficiently  opaque  to  obscure  the  leukoma  or  to  intercept  the 
luminous  rays  in  albinos,  or  in  colobomata  and  keratoconus. 
As  a  rule,  the  tint  should  match  the  iris  color,  or  be  a  trifle 
stronger,  since  shght  dissipation  of  the  pigment  is  liable  to 
occur  after  its  introduction  into  the  corneal  tissue — (a)  by 
sudden  extrusion,  through  inflammation  set  up  by  chemical 
irritation;  (6)  by  slow  migration,  and  (c)  by  partial  solution. 
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According  to  Browicz,-*^  Hirschberg,-^  and  Poncet,--  such  de- 
posits form  spindle-shaped  or  irregular  agglutinations  in 
the  cells,  vessels,  and  interfibrillar  lymph-spaces  and  often 
permeate  the  deeper  epithelial  layers  and  stroma  of  the 
cornea.  These  observations  have  been  confirmed  by  Alt,-^ 
Parsons,-^  Terrien,^^  and  others. 

In  order  to  make  a  graphic  presentation  of  the  palette  of 
pigments  (Fig.  2),  their  chemical  composition  and  the  com- 
binations required  to  yield  the  desired  shade  of  iris  color,  I 
have  prepared  the  following  tables : 


PALETTE 

English  Name 
OF  Pigment 
Naples  yellow 


OF  PIGMENTS  WITH  THEIR  COMPOSITION 


French  Name 

OF  Pigment 

Le  Jaune  de  Naples 


Green  earth 


La  Terre  Verte 


Ultramarine  blue  Le  Bleu  d'Outremer 


Brown  ochre 
Red  ochre 
Raw  umber 


Burnt  umber 
Ivory  black 


L'Ocre  Brun 

L'Ocre  Rouge 

La  Terre  d'Ombre  Naturelle 


La  Terre  d'Ombre  Brulee 
Le  Noir  d'lvoire 


Chemical  Composition  of 

Pigment 
Calcined  lead  carbonate,  po- 
tassium biantimoniate,   am- 
monium  chlorid,   and   dried 
alum. 

Carbonate  of  copper  hy- 
drate, with  hydrated  salts 
of  aluminum,  iron,  and  man- 
ganese. 

Sulphur,  sodium,  and  alumi- 
num silicate. 

Clay  containing  oxids  of  iron 
and  inanganese. 
Clay  containing  silica,  alum- 
inum, iron  oxid  and  manga- 
nese. 

Calcined     raw     umber,     as 
above. 
Calcined  bone  black. 


SHADES  OF  IRIS  COLOR  AND 
Shade  of  Color  Desired 
Yellow  (to  mix  or  to  obscure) 
Light  green  (sea  green)  or  greenish  blue 
Light  blue 

Deep  blue 

Light  or  j'ellow  brown 

Yellow  brown,  tinged  with  green 

Red  brown 

Medium  brown 

Medium  brown,  tinged  with  green 

Deep  brown 

Very  dark  brown 

Black  pupil  (iris  circle  and  radiations) 


PIGMENTS  REQUIRED 

Pigments,  Single  or  Combined 
Naples  yellow 
Green  earth 

Ultramarine  blue,  i)lus  Naples  yel- 
low 
L'ltramarine  blue 
Brown  ochre 

Brown  ochre,  plus  green  earth 
Red  ochre 
Raw  umber 

Raw  umber,  plus  green  earth 
Burnt  umber 
Burnt  vmiber  or  red  ochre,  plus 

ivory  black 
Ivory  black  (or  India  ink) 
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Naples  yellow  is  a  more  useful  pigment  than  zinc  white 
when  it  is  desired  to  correct  an  error  by  covering  over  or 
obscuring  an  irregular  tattooing  in  darker  color.  It  is  most 
useful,  however,  to  mix  with  ultramarine  blue  in  order  to 
obtain  the  lighter  shades  of  blue,  or  to  vary  nuances  of  any 
other  color.  Green  earth  is  less  stable  than  the  other  pig- 
ments, and  yet  it  is  one  of  our  most  useful  colors,  since  a 
large  proportion  of  eyes  possess  this  shade.  When  added  to 
the  brown  tints,  it  often  gives  them  a  most  natural  appear- 
ance. Red  ochre,  like  cinnabar,  can  be  mixed  with  ivory 
black  to  obtain  any  shade  of  brown. 

Indications. — The  object  of  corneal  tattooing  is  either 
cosmetic  or  optical.  The  indications  for  cosmetic  tattooing 
are  as  follows: 

1.  Non-adherent  leukoma. 

2.  Adherent  leukoma,  if  iris  is  not  exposed. 

3.  Cicatricial  keratitis,  to  reduce  ulceration. 

4.  Vascular  leukomata,  if  controlled  by  adrenalin. 

5.  Phthisis  bulbi,  after  tenotomizing  the  recti  muscles  in 
order  to  produce  compensating  exophthalmos  (De  Wecker). 

6.  To  conceal  cataract  in  pupil,  if  inoperable. 

The  indications  for  optical  tattooing  are  as  follows : 

1.  Albinism,  coloring  all  but  central  pupil. 

2.  Aniridia,  congenital  or  traumatic. 

3.  Colobomata,  whether  congenital  or  traumatic. 

4.  Iridodialysis. 

5.  Keratoconus. 

6.  Diffuse  nebulae  of  cornea  that  cause  dazzhng,  whether 
congenital  or  traumatic. 

Contraindications. — These  are  as  follows: 

1 .  Old  adherent  leukoma  (if  iris  is  exposed) . 

2.  Iridocyclitis,  with  disorganized  globe. 

3.  Staphyloma. 

4.  Tendency  to  glaucoma. 

5.  Tendency  to  sympathetic  irritation  or  inflammation. 
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6.  Calcareous  dei)()sit  in  cornea. 

7.  Recurrent  cicatricial  keratitis  (if  lacrimal). 

8.  Lacrimonasal  disease. 

9.  Chronic  conjunctivitis. 

De  Wecker,  in  1872,  first  called  attention  to  the  need  of 
optical  tattooing  in  cases  of  corneal  nebulae,  which,  because 
of  their  translucency,  are  liable  to  transmit  blurred  images, 
and  by  the  contrast  of  smeared  and  clear  images  create 
visual  confusion  from  lack  of  definition.  In  addition  to  this, 
the  diffusion  of  dispersed  rays  may  prove  dazzling  to  the 
patient.  To  overcome  this  De  Wecker  made  a  small  steno- 
pseic  pupil  down  and  in,  and  covered  the  central  cornea  with 
opaque  black  pigment. 

Mayeda,-''  of  Nogoya,  Japan,  graphically  demonstrated 
this  fact  in  1907  by  taking  a  Zeiss  "unar"  lens,  with  an  iris 
diaphragm  of  15  mm.,  and  making  the  following  photo- 
graphic experiments  by  first  smearing  paste  on  the  camera 
lens  and  later  covering  the  paste  w^ith  opaque  black: 

1.  Plain  camera  objective  =  image  clear. 

2.  Translucent  paste  on  lower  half  of  lens  =  image 
blurred. 

3.  Same  translucent  paste  covered  with  opaque  black  = 
image  clear. 

4.  Ten  mm.  center  of  translucent  paste  =  image  blurred. 

5.  Same  translucent  paste  covered  with  opaque  black  = 
image  clear. 

6.  Eight  mm.  center  of  opaque  black  surrounded  b}'  1  mm. 
zone  of  translucent  paste  =  image  blurred. 

7.  Eight  mm.  center  (black)  with  zone  of  translucent  paste 
covered  by  opaque  black  =  image  clear. 

It  is  evident  from  these  tests  that  a  ''ground-glass"  trans- 
lucency always  yields  a  blurred  image,  while  opaque  black 
applied  over  this  translucency  restores  the  definition  of  the 
image  to  practically  normal.  This  demonstration  corrob- 
orates De  Wecker's  contention  and  is  absolutely  convincing. 
Mayeda  further  claims  that  in  30  cases  of  corneal  nebulae 
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tattooed  by  him  he  was  able  to  improve  the  vision  from  2  to 
10  times  better  than  before  the  operation. 

Preliminary  Preparation  for  Operation. — Clood  judf^ment 
will  indicate  that  every  contraindication  shall  be  eliminated 
before  tattooing  is  attempted.  If  there  is  chronic  con- 
junctivitis, active  treatment  should  be  instituted.  If  the 
tear-duct  is  at  fault,  rapid  dilatation  should  l)e  perfoi-med  at 
least  two  weeks  in  advance  of  tattooing.  In  adherent  leu- 
koma, synechiotomy  or  iridectomy  should  be  performed. 

If  the  cornea  is  vascular,  the  leash  of  blood-vessels  should 
be  obliterated  by  touching  them  with  the  galvanocautery 
point  and  waiting  until  thorough  cicatrization  has  taken 
place.  Application  of  a  pencil  of  carbon  dioxid  snow  for  two 
seconds  will  have  a  similar  effect.  Sometimes  adrenalin  is 
sufficient  to  accomplish  temporarily  this  purpose,  while  the 
needle  punctures  and  introduction  of  pigments  tend  to 
obhterate  the  vessels.  As  calcareous  deposits  are  very  dis- 
turbing, the  curet  and  cautery  should  be  resorted  to.  If  the 
staphyloma  is  amenable  to  operation,  it  should  be  excised 
by  keratectomy  and  the  corneal  wound  allowed  to  harden 
for  at  least  six  months  and  possibly  a  year.  The  suggestion 
of  Pontius'-^  to  use  adrenalin  (1:1000)  freely  in  order  to 
strengthen  and  regenerate  the  weakened  cornea  has  proved 
valuable  in  my  hands.  This  is  especially  applicable  in  cases 
of  acute  staphyloma  and  keratoconus.  In  a  phthisis  bulbi 
that  is  quiet  De  Wecker's  suggestion  to  cause  ''compensating 
exophthalmos"  by  dividing  all  the  recti  muscles  some  time 
prior  to  the  tattooing  is  worthy  of  consideration.  Where  the 
conjunctiva  has  contracted  onto  the  cornea  it  is  possible  so 
to  blanch  it  by  adrenalin  as  to  be  able  to  outline  the  periph- 
eral iris  circle  on  the  ischemic  conjunctiva  and  thus  more 
clearly  imitate  the  normal  eye. 

Immediate  Preparation  for  Operation. — 1.  Anesthesia. — 
Cocain  or  butyn  anesthesia  is  usually  sufficient,  as  the  leu- 
komatous  cornea  is  somewhat  insensiti\'e.    There  may,  how- 
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ever,  be  ciliary  tenderness,  which  can  be  overcome  by  hj^DO- 
dermic  injections  of  hyoscin  and  morphin,  or  by  regional 
anesthesia  through  peri-orbital  injections  of  novocain.  Ad- 
renalin must  be  instilled  freely  and  frequently  to  cause 
ischemia  and  thus  insure  a  bloodless  field,  since  leakage  of 
blood  tends  to  wash  out  the  pigment.  Adrenalin  will  also 
prevent  subconjunctival  ecchymosis,  which  so  often  inter- 
feres with  the  estimation  of  the  proper  color  effect. 

2.  Asepsis. — Strict  asepsis  should  be  maintained  by  means 
of  free  irrigation  with  sterile  boric  acid  solution,  as  in  other 
operations  on  the  eye. 

3.  Selection  of  Pigments. — The  good  eye  should  be  care- 
fully studied  for — (a)  size  of  pupil;  (b)  size  and  shade  of 
iris  circle;  (c)  tj'pe  of  iris  radiations,  and  (d)  exact  color  of 
iris  stroma. 

The  pigments  to  match  the  iris  color  can  be  mixed  dry  and 
held  up  to  the  other  eye,  or  a  paste  can  be  prepared  and 
similarh'  tested.  Another  method  is  to  have  a  collection  of 
artificial  eyes :  select  one  to  match  the  good  eye  and  mix  your 
colors  to  correspond.  Response  of  the  good  eye  to  daylight 
exposure  should  determine  the  size  of  the  pupil,  but  it  should 
never  be  made  larger  than  3  to  4  mm.,  as  too  large  a  pupil 
gives  the  unnatural  effect  of  a  staring  eye.  Ivory  black 
yields  a  flat  or  dead  black  surface,  while  India  ink  is  slightly 
transparent  and  may  yield  a  more  shiny  surface.  I  have 
sometimes  employed  the  latter  in  sterile  ampules  prepared 
for  me  by  a  Parisian  chemist  (Guillaumin) . 

4.  Sterilization  of  Pigments. — The  French  powder  pig- 
ments, which  I  prefer  to  use,  should  first  be  purified  from 
resin  and  other  impurities  by  washing  with  water,  alcohol, 
and  ether.  The  resulting  powder  should  then  be  treated  with 
ether,  in  which  the  fine  grains  will  remain  in  suspension,  while 
the  coarse  grains  fall  to  the  bottom  of  the  vessel.  The  fine 
particles  in  suspension  are  then  decanted  and  dried  over  a 
sand  bath,  leaving  a  fine,  impalpable  powder.     This  process 
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Fig.  6. — Tattooing  pupil — De  Wecker's  method. 

Fig.  7. — India  ink  (sliced  or  grated)  with  drop  of  water, 

Fig.  8. — Mixing  ink  with  spatula. 

Fig.  9 


/    ^ 


.J 


n    % 


Fig.  10 


Fig.  11 


Fig.  IS 


Fig.  1.3 


Fig.  9. — Ziegler's  fixation  ring  and  Xieden's  fountain  pen. 
Fig.  10. ^Margin  of  pupil  outlined  in  black. 
Fig.  11. — Iris  circle  in  black.     Pupil  finished. 
Fig.  12. — Iris  radiations  in  black. 
Fig.  13. — Iris  stroma  in  color. 
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should,  of  course,  be  carried  out  by  the  chemist  who  niartcets 
the  product,  but  if  he  has  not  done  so,  the  surj^eon  must 
attend  to  this  himself.  The  pif2;ment  powder  should  be  dry 
sterilized  before  using  at  a  temperature  of  150°  C.  A  porce- 
lain saucer  and  a  small  glass  pestle  assist  in  the  mixing.  The 
flexible  metal  spatula  of  De  Wecker  is  often  substituted  for 
the  glass  pestle. 

If  India  ink  is  used  in  brick  or  stick  form,  as  in  De  Wecker's 
method  (Fig.  6),  it  should  be  "sliced  down"  with  a  sharp 
knife  or  "grated  down"  with  a  steel  file  (Fig.  7).  It  can  then 
be  sterilized  while  dry  in  an  electric  sterilizer,  up  to  150°  ('., 
and  later  mixed  into  a  paste  with  sterile  water  on  a  i)oicelaiii 
plaque  with  De  Wecker's  metal  spatula  (Fig.  8), or  it  can  first 
be  mixed  into  a  paste  and  then  sterilized  in  a  steam  sterilizer. 
A  drop  of  glycerin  and  some  acacia  water  may  be  added  to 
the  paste.  Occasionally  the  surgeon  may  prefer  to  soften  the 
end  of  his  coloi-  stick  by  soaking  it  in  sterile  water.  The 
polychrome  pigments  are  generally  used  in  a  thinner  solution 
than  the  black,  because  the  iris  stroma  does  not  require  the 
opaqueness  of  the  pupil. 


Fig.  3.— De  Wecker's  grooved  tattoo-         Fig.  4. — Taylor's  tattooing  needle. 
ing  needle. 

I  nstrumentarium. — De  Wecker  abandoned  his  single 
grooved  needle  (Fig.  3)  for  Taylor's  bundle  of  needles  (Fig. 
4)  (two,  five,  or  eight),  which  has  since  borne  De  Wecker's 

name.    I  prefer  to  use  only     ._^ 

two   needles.    On   the    other        -""    ^j'^BS^   iii"~''    '        m 
end  of  the  handle  is  placed      ^.     ,      ,         ,  .  ..    •  ., 

Fig.  .5.— Agnew  s  t:xttooing  needle. 

De  Wecker  s  metal  spatula, 

which  is  useful  both  in  mixing  the  cok)r  paste  and  in  apply- 
ing it  to  the  cornea. 
Agnew  preferred  four  long  needles  set  tandem  (Fig.  5). 
6 
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Tyson-^  has  improved  on  this  technic  by  using  shorter  needles, 
set  in  a  soUd  matrix,  so  as  to  avoid  perforation  of  the  cor- 
nea. Thomson  utilized  for  this  purpose  the  ''Gillott's  Crow- 
Quill  Lithographic  Pen."  He  turned  it  upside  down,  so  as 
to  hold  the  ink  in  reserve  for  the  complete  tattooing,  like  a 
fountain  pen,  and  mixed  his  pigment  with  glycerin.  Borsch,-^ 
who  was  formerly  De  Wecker's  chief  of  clinic,  rightly  states 
that  only  a  single  needle  should  be  used  to  perform  the  most 
delicate  work,  such  as  optical  tattooing  for  diffuse  nebulae, 
outlining  the  iris  circle,  or  making  separated  pricks  for  the 
iris  stroma. 

I  desire  to  present  an  electric  tattooing  needle  of  my  own 
device,  which  has  been  made  from  a  dental  mallet,  and, 
therefore,  has  sufficient  force  to  drive  the  pigment  through 
the  corneal  epithelium.  The  Edison  Electric  Pen,  or  Xeo- 
stjde,  utilized  to  perforate  a  sheet  of  paper  to  be  used  as  a 
die  for  mimeographing  is  no  longer  on  the  market,  but  the 
few  examples  that  I  have  had  the  opportunity  to  examine 
have  demonstrated  their  adaptability  for  the  purpose  of 
electric  tattooing. 

The  toothed  curets  of  Skeel  or  Ziegler  may  be  used  in  carry- 
ing out  the  technic  of  Czermak  or  Holth,  both  of  whom 
remove  the  surface  epithelium  from  the  pupillary  area. 
Oblique  scarification  or  cross-hatching  with  a  knife  will  ac- 
complish a  similar  purpose.  Fr6hlich^°  slices  off  the  super- 
ficial corneal  laj'er  with  a  keratome  or  cataract  knife,  but 
Holth  claims  that  the  color  of  the  exposed  cicatricial  tissue 
will  modify  the  pupillary  black  to  a  bluish  shade. 

Fixation  forceps  cannot  be  used,  since  the  grasp  of  the 
teeth  would  be  immediately  filled  with  pigment.  Smooth- 
bladed  epilation  forceps  may  be  utilized  to  grasp  the  superior 
rectus  and  thus  steady  the  eye.  I  prefer  to  use  my  limbal 
fixation  ring  of  11  mm.,  which  is  divided  into  quadrants 
attached  to  a  pupillar}-  ring  of  3.5  mm.  Its  edges  are  sharp 
enough  to  keep  the  globe  from  rotating,  and  at  the  same  time 
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cut  into  the  cornea  like  a  trephine,  and  so  outline  both  the 
pupil  and  the  peripheral  iris  circle.  It  is  possible  to  confine 
the  pigment  to  a  single  quadrant  and  thus  work  expeditiously 
and  efficiently.  In  a  large  surface  to  be  tattooed  it  will  be 
wiser  to  limit  our  tinting  to  only  one  quadrant  at  each  seance. 

If  a  corneal  trephine  is  preferred,  the  mechanical  one  of 
von  Hippel  or  Macka}^  can  be  used,  but  the  hand  trephine  of 
Elliot  or  Ziegler  is  quite  sufficient.  The  pupillary  trephine 
can  be  introduced  through  my  fixation  ring  if  desired.  The 
double  trephine  of  Barck  can  also  be  utilized  to  outline  the 
pupillary  and  iris  circle.  Either  of  these  methods  will  yield 
an  accurately  centered  pupil,  which  is  so  necessary. 

Hesse,'^^  in  1907,  while  chief  in  the  service  of  Dimmer, 
began  to  separate  and  raise  the  trephined  flap  with  a  kera- 
tome  and  put  a  layer  of  pigment  beneath  before  replacing  it. 
Magitot^^  improved  this  autoplastic  technic  by  leaving  the 
flap  adherent  to  one  edge  like  a  trap-door,  and  by  using 
parallel  knives  similarl}^  to  remove  peripheral  flaps,  under 
which  he  spread  the  pigment.  This  is  certainly  a  simple  and 
efficient  technic  where  the  cornea  is  sufficiently  thick  to 
permit  it.  Cutting  the  cornea  in  this  way  undoubtedly  thins 
and  weakens  it,  but  the  regeneration  of  healing  may  again 
thicken  the  cornea  and  even  increase  its  strength. 

Operative  Technic. — First  Stage:  Brilliant  illumination  is  al- 
ways necessary.*  The  Ziegler  speculum  is  used  because  it 
holds  the  eyelids  away  from  the  globe.  Pressing  the  limbal 
fixation  ring  (Fig.  9)  against  the  cornea  with  the  left  hand, 
the  trephine  is  lightly  applied  through  the  central  ring  to  out- 
line the  pupillary  area,  after  which  the  epitheUal  surface  may 
be  scarified  or  curetted.  If  preferred,  the  margin  of  the  pupil 
can  be  outhned  with  the  tattooing  needle  alone.     (Fig.  10.) 

Second  Stage:  (a)  Either  the  electric  needle  or  the  foun- 
tain pen  (both  of  which  carry  their  own  ink)  is  used  rapidly 
to  cover  the  pupillary  area ;  or  (6)  the  pigment  paste  (black) 

*  Normal  color  values  are  preserved  if  a  Nernst  lamp  is  employed. 
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is  spread  over  the  pupillary  area  by  the  metal  spatula  and 
the  tattooing  needle  rapidly  pricked  through  the  paste  into 
the  leukomatous  cornea,  first  vertically  and  then  obliquely. 
When  the  corneal  surface  appears  to  be  thoroughly  covered 
and  impregnated,  it  should  be  irrigated  to  see  whether  more 
pigment  is  needed.  If  some  untinted  spaces  remain,  the  pig- 
ment paste  should  be  rubbed  in  with  the  metal  spatula,  the 
needle-pricks  repeated,  and  the  surface  irrigated  as  before. 
If,  when  finished,  the  pupillary  margin  looks  irregular,  or 
a  spur  of  pigment  juts  out,  it  should  be  covered  or  obscured 
by  tinting  the  spur  with  Naples  yellow.  In  optical  tattooing 
the  single  needle  should  always  be  held  vertically,  as  oblique 
pricking  may  raise  the  epithelium.  A  moistened  pledget 
of  cotton  should  be  placed  at  the  inner  can- 
thus,  to  catch  the  tears  or  wipe  off  any  dis- 
placed pigment. 

Third  Stage:    The   peripheral   iris  circle 
(Fig.  11)  is  now  similarly  treated  with  the 
Fig.  14.— Celluloid    proper  shade  of  color,  preferably  black  or 
brown ;   but  a  darker  shade  of  the  iris  pig- 
ment may  be  indicated,  since  the  appearance  of  the  other 
eye  should  be  closely  imitated. 

Fourth  Stage:  The  iris  radiations  (Fig.  12)  are  now  lightly 
stippled  in  with  black,  after  which  the  proper  shade  of  iris 
pigment  is  spread  over  the  quadrant  and  tattooed  secwidem 
artem  (Fig.  13).  This  is  allowed  to  dry  or  is  fanned  (Fox), 
or  the  hot-air  Phon  turned  on  it  for  a  minute  or  two.  A 
transparent  epicornea  of  celluloid,  glass,  or  oiled  silk  (Fig. 
14)  is  laid  over  the  tattooed  surface,  the  eye  is  closed,  and  the 
dressing  retained  for  twenty-four  hours. 

After-Treatment. — Eserin  or  pilocarpin  (Tyson)  may  be 
instilled  where  a  glaucomatous  tendency  is  manifested  or 
suspected.  Ice  pads  should  be  promptly  used  in  case  of 
pain  oi-  inflammation.  If  a  second  tattooing  is  necessary, 
an  interval  of  two  weeks  should  be  allowed  to  elapse. 
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Result. — Multicolor  tattooing  is  at  once  cosmetic,  optical, 
and  antiphlogistic,  and  is,  therefore,  most  satisfactory  to 
both  patient  and  surgeon. 
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DISCUSSION 

Ur.  a.  Ma(;itot,  Paris:  As  Dr.  Ziegler  has  mentioned,  it  is  more 
than  twelve  years  since  I  had  the  idea  of  putting  underneath  the 
corneal  flap  China  ink  or  some  of  these  colors  for  tattooing.  I 
think  the  operation  is  very  easy,  and  it  is  quickly  performed.  After 
lining  the  area  with  a  trephine  I  take  a  small  cutting  keratome  and 
go  into  the  corneal  tissue  so  as  to  have  a  deep  wall  and  good  edges; 
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then,  with  a  small  cutting  needle  put  underneath  the  flap,  this  is  cut 
downward  and  a  small  part  of  the  corneal  flap  remains  adherent. 
Afterward  we  have  this  sort  of  figure.  Then  the  pigment  is  laid 
upon  the  wound  and  the  flap  is  put  down  again  and  the  dressing  put 
on  both  eyes  for  twenty-four  hours.  It  heals  very  well.  But  of 
course  in  doing  these  cases  the  principal  trouble,  like  in  the  ordi- 
nary method,  is  to  know  what  will  remain  a  year  afterward.  Most 
of  the  time  we  notice  that  a  3'ear  after  half  of  the  color  inserted  in 
the  cornea  has  washed  away.  I  perform  operations  in  this  way  or 
in  the  other  way.  I  think  the  greatest  trouble  is  that  we  never 
know  if  the  cornea  will  not  defend  itself  too  strongly  against  these 
foreign  bodies.  If  it  does,  most  of  this  pigment  is  washed  awa\. 
But  in  ordinary  cases  I  think  this  is  a  method  that  you  will  find 
very  quick  and  very  accurate. 

Dr.  H.  H.  Tyson,  New  York  City:  As  Dr.  Ziegler  has  so  kindly 
referred  to  my  tattooing  needle,  I  would  state  that  it  was  originally 
made  in  1894,  and  later  was  slightly  modified.  It  was  designed  for 
its  safety  and  without  any  loss  in  efficiency  as  compared  with  the 
older  needles;  and,  judging  by  experience  with  it  for  the  past 
twenty-eight  years,  it  has  demonstrated  that  tattooing  can  be  per- 
formed in  many  cases  that  heretofore  were  considered  unsuitable 
for  operation. 

Tattooing  of  the  cornea  may  be  considered  under  several  heads, 
according  to  the  result  desired: 

1 .  It  may  be  used  alone,  as  a  remedial  agent  to  aid  in  clearing  a 
cloudy  cornea  by  inducing  a  hyperemia  or  increased  vascularity 
similar  to  that  caused  by  various  irritant  collyria  and  ointments, 
in  what  might  be  termed  sluggish  cornea,  which,  after  partial  clear- 
ing, an  opacity  of  some  part  remains. 

2.  Used  without  pigment  for  diagnostic  purposes,  as  an  indicator 
of  a  tendency  to  inflammatory  reaction,  and  as  to  the  integrity  of 
the  resistance  of  the  corneal  substance,  by  localizing  any  invisible 
anterior  synechise,  by  eliciting  pain  over  the  adhesion  when  the 
region  is  pricked  with  the  needles,  notwithstanding  thorough 
anesthetization  of  the  cornea.  In  these  cases  the  painful  site  should 
be  avoided  or  pigmented  very  lightly,  as  it  is  in  these  cases  that  you 
may  get  a  secondary  glaucoma  or  iridocyclitis  as  a  complication. 

3.  The  needles  may  be  used  with  Chinese  India  ink  or  various 
stains  for  cosmetic  effect  in  rendering  corneal  cicatrices  less  con- 
spicuous to  the  casual  observer  by  the  artistic  embedding  of  the 
selected  pigment  between  the  lamellae  of  the  corneae,  thus  imitating 
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the  natural  color  rcflootions  from  tho  normal  eye.  In  using  Chinese 
India  ink  I  doui^t  very  nmch  the  efficacy  of  simply  scarifying  the 
cornea  and  rubbing  in  th(>  pigment,  allowing  the  same  to  dry. 
In  my  experience  successful  staining  or  pigmentation  is  obtained 
only  by  forcing  it  into  the  substance  of  the  cornea.  Otherwise  it  is 
washed  off  by  the  tears  and  has  the  same  effect  as  so  many  foreign 
bodies  in  the  fornix  and  culdesac. 

Dr.  Ziegler  stated  that  I  used  eserin  after  the  operation.  I  should 
like  to  correct  that  statement,  as  I  use  pilocarpin  and  not  eserin. 
Otherwise  my  technic  is  similar  to  that  used  by  Dr.  Ziegler. 

Dr.  S.  Lew^s  Ziegler,  Philadelphia:  I  can  only  add  that  I  think 
the  simpler  the  technic  of  corneal  tattooing  is  made  the  better,  and 
while  it  may  seem  complicated,  except  in  rare  instances  it  is  really 
very  simple.  The  colors  or  pigments  that  are  on  the  approved 
palette  seem  to  cover  the  field  very  thoroughly;  in  fact,  the  browns 
could  be  reduced  in  number  if  the  surgeon  knew  how  to  mix  his 
colors  satisfactorily.  He  can  get  all  the  shades  of  blue  by  mixing 
his  ultramarine  blue  with  Naples  yellow;  the  latter  pigment  being 
better  than  zinc  white,  because  of  these  possibilities.  . 

I  think  the  importance  of  this  subject  from  a  cosmetic  standpoint 
is  worthy  of  our  most  careful  consideration. 


CONTRIBUTION    TO    THE    CHEMICOPHARMACO- 

DYNAMIC  RELATIONSHIP  OF  ATROPIN  AND 

HOMATROPIN* 

DAVID  I.  MACHT,  M.D. 

Baltimore,  Md. 

(By  invitation) 

The  classic  researches  of  Ladenburg  on  the  structure  of 
atropin  and  the  synthesis  of  various  tropeins  led  almost  im- 
mediately to  a  wide  therapeutic  application  of  homatropin  as 
a  mydriatic.  Inasmuch  as  the  mydriatic  action  of  atropin  is 
known  to  be  through  the  parasympathetic  nerve-mechanism 
of  the  eye,  namely,  the  paralysis  of  the  parasympathetic 

*  From  the  Pharmacological  Laboratory,  Johns  Hopkins  University,  Balti- 
more, IMd. 
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endings  of  the  oculomotor  nerve,  it  has  been  generally  as- 
sumed that  the  mydriatic  action  of  homatropin  or  tropin 
mandelate  was  of  exactly  the  same  nature.  An  examination 
of  experimental  data  on  the  subject,  however,  gives  no  proof 
to  support  this  assumption.  In  the  present  investigation  the 
author  became  interested  in  the  pharmacology  of  homatropin 
in  connection  with  a  study  of  mandelic  acid.  This  acid  is 
closely  related  to  benzaldehyd,  and  indeed  can  readil}^  be 
prepared  from  the  latter  by  treatment  with  hydrocyanic  acid 
and  water.  Inasmuch  as  the  author  has  already  shown  that 
benzaldehyd  possesses  the  antispasmodic  or  relaxant  proper- 
ties on  smooth  muscle  which  are  exhibited  by  benzyl  alcohol 
and  certain  benzyl  esters,  it  was  thought  possible  that  the 
action  of  homatropin  msiy  be  exerted,  at  least  partially, 
directly  on  smooth  muscle  itself.  A  series  of  experiments 
tended  to  corroborate  his  view.  In  the  first  place,  the  action 
of  homatropin  on  other  parasympathetic  nerve  endings,  such 
as  the  vagus  terminals  in  the  heart,  is  very  much  weaker  than 
that  of  atropin.  Whereas  a  small  dose  of  atropin  completely 
paralyzes  the  vagus  endings  in  the  heart,  so  that  electric 
stimulation,  even  of  great  intensity,  fails  to  inhibit  the  heart- 
beat, it  takes  about  ten  times  as  much  homatropin  to  produce 
the  same  effect.  In  the  second  place,  when  such  experiments 
on  the  vagus  are  performed,  it  is  interesting  to  note  that  in- 
jections of  homatropin  are  followed  by  a  fall  in  blood-pres- 
sure and  a  vasodilatation  which  is  obvious  even  to  the  naked 
eye  when  the  intestines  are  inspected.  In  the  third  place,  a 
comparative  study  of  atropin  and  homatropin  on  uterine, 
intestinal,  and  other  smooth  muscle  in  vitro  showed  that  the 
relaxant  effect  of  homatropin  was  much  greater  than  that  of 
atropin.  Furthermore,  two  other  esters  of  mandelic  acid 
which  have  been  employed  therapeutically  were  also  found 
to  exhibit  marked  antispasmodic  effects  on  smooth  muscle. 
These  are  antipj^rin  mandelate,  or  tussol,  and  eucain-mande- 
late,  or  euphthalmin.     While  antipj'rin  itself  and  eucain  itself 


Macht:   Relationship  of  Atropin  and  Homatropin      89 

have  very  little  effect  on  smooth  muscle,  the  mandelic  acid 
esters  of  these  substances  were  found  to  be  markedly  anti- 
spasmodic or  depressant  for  that  tissue.  Finally,  the  author 
has  prepared  and  studied  the  simple  salts  of  tropic  acid  and 
mandelic  acid  themselves  and  found  that,  whereas  sodium 
tropate  has  httle  or  no  effect  on  the  contractions  and  tonus  of 
smooth  muscle,  sodium  mandelate  exhibits  a  relaxant  action, 
and  when  used  in  strong  solution  (5  to  10. per  cent.),  it  was 
found  to  produce  a  mydriasis  when  instilled  into  a  rabbit's 
eye.  The  above  data  indicate  pretty  conclusively  that  the 
mydriatic  effect  of  homatropin  is  not  entirely  due  to  a  paraly- 
sis of  the  parasympathetic  innervation,  but  is  probably,  at 
least  in  part,  to  be  explained  by  direct  action  of  the  drug  on 
the  muscle  cells  themselves.  Further  work  on  the  subject  is 
in  progress.  The  author  is  investigating  the  properties  of 
benzyl  mandelate.  This  investigation  is  supported,  in  part, 
by  a  fund  from  the  Research  Council  of  the  American 
Pharmaceutical  Society. 

DISCUSSION 

Dr.  G.  F.  Rochat,  Groningen,  Holland:  I  feel  greatly  honored 
to  be  in  attendance  at  this  meeting,  and  by  your  kind  invitation  to 
take  part  in  the  discussions.  The  President  has  been  kind  enough 
to  allow  me  to  speak  in  my  own  language,  but  I  thought  it  would 
be  more  courteous  if  I  try  to  speak  in  English. 

Dr.  Macht  has  told  us  that  atropin  has  an  action  different  from 
that  of  homatropin,  because  it  only  acts  by  paralyzing  the  sphincter 
iridis.  I  find  some  difficulty  in  admitting  that  atropin  is  without 
stimulating  action  on  the  dilator  muscle  of  the  pupil.  In  the  first 
place,  in  cases  of  acute  iritis  we  see  the  margin  of  the  pupil  firmly 
i)ound  down  by  exudate,  yet  under  atropin  we  see  these  adhesions 
break  one  by  one  and  very  often  the  posterior  epithelium  of  the  iris 
is  torn  and  left  attached  to  the  lens  capsule.  It  is  difficult  to  believe 
that  this  should  be  the  effect  of  a  paralysis  of  tlie  sphincter  only, 
without  active  contraction  of  the  dilator. 

Secondly,  in  cases  of  complete  isolated  paralysis  of  the  oculo- 
motor nerve  the  sphincter  is  just  as  completely  paralyzed  as  if 
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atropin  had  been  instilled  in  the  eye,  and  yet  the  pupil  ivS  not  found 
completely  dilated,  but  it  measures  7  or  8  mm.,  and  if  we  put  a  drop 
of  atropin  in  this  eye,  the  pupil  dilates  in  half  an  hour  to  9  mm. 
This  cannot  be  explained  without  assuming  that  atropin  has  a 
decfded  stimulating  action  on  the  dilator  of  the  iris.  Perhaps  Dr. 
Macht  would  be  kind  enough  to  give  us  his  explanation  of  these 
facts. 

Dr.  David  I.  Macht,  Baltimore,  Md. :  In  regard  to  Dr.  Rochat, 
I  may  say  that  in  a  measure  he  is  quite  correct.  Our  views  on  the 
action  of  atropin,  pharmacologically  speaking,  are  not  exactly  the 
same  as  a  few  years  ago.  It  is  true  that  the  most  important  effect 
of  atropin  is  a  paralysis  of  the  parasympathetic  nerve  endings,  but 
there  seems  to  be  some  evidence  that,  after  small  doses  of  atropin, 
there  is  a  slight  stimulative  effect  on  muscle.  This  may  be  exerted 
on  the  muscle  cell  itself.  This  effect  of  atropin  on  the  muscle  cell, 
however,  is  much  less  marked  than  in  the  case  of  homatropin  which 
I  have  studied.  As  an  example  of  the  stimulative  action  of  atropin 
I  may  cite  my  experiments  with  the  excised  urinary  bladder  and 
ureters.  Smooth  muscle  preparations  of  both  of  these  organs,  when 
treated  with  small  doses  of  atropin,  actually  show  a  stimulative 
effect,  as  indicated  by  increasing  contractions  and  tonus.  It  is  very 
possible  that  this  stimulative  action  is  exerted  by  direct  effect  on 
the  muscle  cell. 

I  want  to  add  a  cHnical  note :  On  examination  of  the  older  clinical 
literature  on  homatropin  it  seems  that  some  of  the  keen  clinicians 
have  noted  certain  effects  which  are  in  perfect  harmony  with  the 
muscle-relaxing  properties  of  homatropin  found  in  my  investiga- 
tion. Thus  Jackson,  in  the  Medical  News,  1866,  who  wrote  a  paper 
on  hcftnatropin,  speaks  of  a  hj^peremia  produced  by  the  drug  which 
is  not  a  result  of  an  irritation;  to  use  his  own  words,  he  noted 
"hyperemia,  which  is  due  to  the  enlargement  of  minute  vessels  in 
the  zone  around  the  cornea  and  which  was  a  specific  effect  of 
homatropin,  as  it  was  not  an  irritation,  but  a  true  vasodilation." 


TRANSITORY  VISUAL  DISTITRRAXCES  ORSERVED 
DURINC;  THE  COURSE  OF  OCCIPITAL  LESIONS, 
AND  THEIR  SIGNIFICANCE  WITH  RESPECT  TO 
CEREBRAL  LOCALIZATION 

V.    MORAX,    M.D. 

Paris,  France 
(By  invitation) 

On  the  basis  of  certain  clinical  observations  I  was  induced 
to  make  a  study  of  the  transitory  visual  phenomena  usually 
superimposed  upon  persistent  visual  disturbances,  with  the 
idea  in  mind  that  a  proper  interpretation  of  the  same  may  be 
of  importance  in  localizing  the  intracranial  lesions  to  which 
the  symptoms  are  due. 

Aside  from  their  periodicity,  these  visual  disturbances 
are  mainly  hemiopic  in  type,  and  are  associated  either  with 
clinical  ophthahnic  migraine  or  with  a  type  of  visual  ''aura." 
When  the  trouble  appears  as  the  initial  sign  of  an  attack  of 
convulsions,  there  are  excellent  reasons  for  comparing  it 
with  similar  phenomena  in  the  hands,  the  arms,  and  the  legs 
that  usher  in  an  attack  of  Jacksonian  epilepsy.  It  must  be 
remembered,  however,  that  the  disorder  is  not  necessarily 
followed  by  a  convulsive  attack.  It  has,  indeed,  been  known 
at  times  to  precede  complete  visual  obnubilation  or  loss  of 
consciousness  without  any  convulsions.  I  believe  the  dis- 
turbances can  be  designated  as  "visual  phenomena  resulting 
from  irritation  of  the  cortex."  Without  venturing  a  precise 
locaHzation,  they  may  be  said  to  correspond  to  irritation  of 
the  occipital  lobe.  And  it  is  this  point  that  I  wish  to  bring 
out  in  this  communication,  by  presenting  illustrative  cases 
to  show  the  value  of  the  clinical  and  therapeutic  deductions 
to  be  drawn  from  this  theory. 
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Various  investigators  of  this  question  divide  the  phenom- 
ena into  three  groups:  Visual  hallucination;  abnormal 
visual  sensations;   transitory  scotomata. 

The  visual  hallucinations  consist  in  perceiving  objects  or 
shapes  which  do  not  correspond  to  the  actual  object  or  shape 
{presented.  They  seem  to  be  a  trick  of  the  visual  memory, 
the  interpretation  of  which  is  much  more  complex  than  the 
phenomenon  under  discussion.  The  zoopsia  of  delirium 
tremens  is  probably  the  most  common  example  of  this  type 
of  visual  hallucination. 

In  a  case  of  cranial  injury,  to  be  referred  to  presently,  the 
visual  hallucination  followed  immediately  after  abnormal 
visual  sensations. 

Abnormal  visual  sensations  and  scotomata  may  be  simul- 
taneously present;  the  most  common  type  of  this  combined 
visual  abnormahty  being  the  scintillating  scotoma  of  oph- 
thalmic migraine.  In  spite  of  this,  I  beheve  it  to  be  of  inter- 
est to  distinguish  or  "dissociate"  the  two. 

Abnormal  visual  sensation  takes  on  different  character- 
istics according  to  the  individual  and  also  according  to  the 
abihty  of  different  individuals  to  analyze  and  describe  their 
sensations.  A  patient  of  Gowers,  who  at  autopsy  presented 
a  sarcoma  of  the  occipital  convolutions  and  of  the  posterior 
half  of  the  parietal  convolutions,  saw  a  polished  surface  or  an 
illuminated  hne  which  moved  Uke  a  golden  serpent;  while 
to  a  patient  of  Beaussart  the  phenomena  appeared  as  wind- 
mills, ventilators,  or  fans. 

The  patient  referred  to  further  on  described  "a  beating 
of  wings"  coming  on  before  the  attack  or  sometimes  even  in 
abortive  attacks. 

Permanent  hemianopic  scotomata  are  not  generally  per- 
ceived by  the  patient  himself.  They  naturally  produce  cer- 
tain functional  derangements  according  to  their  location, 
but  they  are  distinctly  different  from  the  transitory  scoto- 
mata, the  most  common  type  of  which  is  ophthalmic  mi- 
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graine.  Any  one  who  has  experienced  the  various  distuil)- 
ances  of  this  affection,  the  pathogenesis  and  locahzation  of 
which  are  still  obscure,  realizes  that  the  impressions  received 
do  not  correspond  with  the  projection  of  the  objects  on  a 
dark  field;  on  the  contrary,  they  tally  with  the  inipi-ession 
on  a  zone  of  the  visual  field  in  which  the  actual  objects  dis- 
appear or  are  only  vaguely  perceptible.  These  transitory 
scotomata  are  generally  hemianopic  when  they  first  appear, 
but  we  know  that  after  the  lapse  of  a  few  minutes  they  may 
spread  to  the  central  field  of  vision  and  even  to  the  opposite 
half  of  the  field. 

Leaving  aside  the  visual  hallucinations,  the  significance  of 
whichin  occipitoparietal  lesions  has  so  often  been  emphasized, 
I  propose  to  deal  principally  with  abnormal  visual  sensations 
and  transitory  scotomata. 

It  was  during  the  war  that  my  attention  was  particularly 
directed  to  these  phenomena  in  connection  with  cranial  in- 
juries presenting  partial  or  complete  homonymous  hemian- 
opsia. In  several  instances  of  contusion  of  the  occipital 
region,  either  with  disease  or  with  bone  fracture,  I  have 
known  these  visual  disturbances,  accompanied  or  unac- 
companied by  general  phenomena,  to  develop  several  years 
after  the  injury — in  fact,  after  the  lesion  had  apparently 
entirely  healed  and  consolidated.  In  one  instance  (the  his- 
tory of  which  has  appeared  in  a  previous  paper  on  Hemi- 
anopsia from  Contusion  of  the  Skull)  which  I  have  continued 
to  keep  under  observation  there  is  an  occasional  visual  ob- 
scurity, so  that  the  patient  is  unable  to  recognize  a  person 
at  a  distance  of  one  meter.  Although  he  is  conscious  of 
light,  the  sense  of  direction  is  lost.  There  is  neither  aphasia, 
difficulty  of  speech,  nor  any  general  malaise,  but  merely  a 
sense  of  fatigue  and  the  desire  to  sleep.  The  symptoms  last 
only  about  fifteen  minutes,  after  which  normal  conditions 
again  prevail.  But  during  a  first  attack  we  have  seen  the 
hemianopsia,  limited  to  a  narrow  scotoma,  undergo  con- 
siderable extension  during  the  first  twenty-four  hours. 
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In  a  case  published  by  Moreau,  in  which  a  double  lesion  of 
the  extremity  of  the  occipital  lobe  had  produced  a  bilateral 
perimacular  scotoma  with  right-sided  maculofoveal  hemi- 
anopsia, there  occurred  occasionally  a  brusque  visual  ob- 
scurity, lasting  about  fifteen  minutes,  consisting  of  obscurity 
of  the  rest  of  the  peripheral  field  of  vision,  disturbance  of  the 
macular  field,  together  with  the  phenomena  of  light. 

In  another  instance  (observation  2),  where  a  penetrating 
wound  of  the  left  occipital  region  led  to  a  hemianopsia  of 
the  lower  right  quadrant,  extending  to  the  point  of  fixation, 
the  patient  complained  of  attacks  occurring  about  twice 
every  month,  marked  by  specific  disturbances  before  or 
during  the  attack.  These  crises,  in  fact,  were  preceded  by 
loss  of  memor}^  lasting  an  hour  or  so,  followed  by  visual  dis- 
turbances in  the  form  of  a  shining  cord,  and  finally  by  a 
rapid  succession,  as  in  a  cinematograph  film,  of  scenes  in  the 
hospital  which  the  patient  had  seen  during  his  stay  there. 
This  case  thus  presents  simultaneous  abnormal  visual  sensa- 
tions and  visual  hallucinations. 

In  Case  3  of  the  same  paper,  concerning  a  war  injury 
sustained  in  1914,  and  which  has  been  examined  from  time 
to  time,  the  wound  in  the  occipital  region  involved  the 
extremity  of  both  occipital  lobes,  and  produced  a  right 
hemianopsia  and  a  left  hemianopsic  scotoma.  Transitory 
visual  obscurity  persisted  for  seven  years  after  the  injury. 

I  have  described  in  some  detail  the  different  abnormal 
visual  sensations  which  are  often  coupled  under  the  one  term 
ophthalmic  migraine.  But  in  reality  they  differ  from  attacks 
of  the  latter  by  the  constant  absence  of  hemicrania,  but,  on 
the  other  hand,  they  resemble  it  by  their  duration.  Indeed, 
it  is  interesting  to  note  this  short  duration  of  fifteen  or  twenty 
minutes  in  attacks  of  idiopathic  ophthalmic  migraine  and  in 
these  disturbances  symptomatic  of  occipital  lesions. 

The  deduction  to  be  drawn  from  these  facts  is  that  the 
development  of  abnormal  visual  sensations  is  related  to  a 
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lesion — trauiiiatisni—  involving  the  extreme  posterior  por- 
tion of  the  occipital  lobe  and  the  visual  center  which  it 
incloses.  These  central  cortical  lesions  are  definitely  estab- 
lished by  the  presence  of  a  hemianopsic  type  of  change  in 
the  field  of  vision. 

The  following  case  may  serve  as  an  attempt  at  locahza- 
tion  of  these  abnormal  visual  sensations: 

The  patient,  a  female,  aged  fifty-four  years,  consulted  me  on  No- 
vember 27,  1920,  on  account  of  disturbed  vision  and  cerebral  mani- 
festations from  which  she  had  been  suffering  for  six  years  without 
relief.  Her  general  health  was  good  until  1914,  when  she  was 
operated  for  a  fibroid  of  the  uterus.  At  this  time  also  she  had  de- 
velopcnl  the  nervous  and  ocular  symptoms  for  which  she  now  sought 
relief.  She  described  the  latter  as  a  sensation  of  "beating  of 
wings"  in  the  right  half  of  the  field  of  vision.  The  sensation  was 
not  accompanied  by  any  phenomena  of  light,  but  it  preceded  loss 
of  consciousiK^ss  with  or  without  convulsive  manifestations,  but 
without  any  biting  of  the  tongue  or  loss  of  sphincter  control. 
These  attacks  occurred  about  every  six  months.  In  the  past  six 
months,  however,  they  were  limited  to  the  visual  symptoms  and 
were  not  followed  by  loss  of  consciousness. 

The  patient's  family  had  noticed  the  presence  of  marked  cerebral 
torpor,  occasional  difficulty  in  speech,  not  in  articulation,  but  a 
certain  slowness  in  finding  the  right  word.  The  patient  herself 
also  complained  of  difficult  movements.  That  is  to  say,  although 
able  to  perform  the  various  steps  in  her  toilet,  she  was  unable  to 
do  so  with  any  degree  of  rapidity.  During  the  past  two  months 
she  had  had  occasional  mild  transitory  pain  in  the  nape  of  the 
neck ;  also  an  inordinate  desire  for  sleep ;  and  often  had  a  sensation 
of  dizziness  when  walking. 

The  physician  under  whose  care  she  had  been  for  the  past  six 
months  had  never  made  an  ophthalmic  examination,  for  the  simple 
reason  that,  outside  of  the  visual  "aura,"  the  patient  had  com- 
plained of  no  eye  symptoms.  He  prescribed  different  kinds  of 
general  medication,  including  bi-omids,  without  any  apparent  suc- 
cess. The  patient  might  never  have  consulted  me  were  it  not  that 
she  had  noticed  spme  difficulty  in  reading,  which  she  thought 
could  be  relieved  by  refraction. 

Careful  examination  showed  pupils  equal,  reflexes  normal.    The 
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ophthalmoscope  showed  a  slight  degree  of  papillary  edema,  with 
moderate  dilatation  of  the  veins.  After  correction  of  an  oblique 
myopic  astigmatism,  vision  in  both  ej^es  equaled  9/10;  accommoda- 
tion was  normal  for  the  patient's  age,  although  the  weak  mj'opia 
no  longer  compensated  the  presbyopia,  the  cause  of  the  faulty 
vision,  and  which  disappeared  after  correction  with  glasses. 

Examination  of  the  field  of  vision  showed  a  complete  right 
hemianopsia.  The  limit  of  the  zone  of  non-perception  extended 
to  five  degrees  of  the  point  of  fixation,  indicating  the  macular 
bundles  were  not  involved.  Vision  was  completely  abolished  in 
the  right  half,  intense  light  not  being  perceptible.  This  hemi- 
anopsia, up  to  the  present  time,  had  caused  no  functional  derange- 
ment, and,  but  for  the  systematic  examination,  would  have  re- 
mained unnoticed. 

The  examination  of  the  eyes  in  this  instance  demonstrated 
the  presence  of  three  important  symptoms: 

(1)  Periodic  visual  phenomena;  (2)  complete  right  hemi- 
anopsia; (3)  a  slight  degree  of  papillarj^  edema  without  any 
alteration  in  the  acuity  of  vision. 

The  sj-mptoms  led  to  a  diagnosis  of  a  tumor  located  in  the 
left  occipital  region. 

After  consultation  with  Drs.  Souques  and  Boulloche,  it  was 
decided  to  perform  a  lumbar  puncture,  to  be  followed  ultimately 
by  trephining  in  the  occipital  region.  Lumbar  puncture  having 
demonstrated  hypertension  of  the  cerebrospinal  fluid,  the  his- 
tology and  chemistry  of  which  showed  the  absence  of  infection, 
Dr.  de  ^lartel  was  asked  and  consented  to  operate  in  Februarj'-, 
1921. 

Upon  opening  the  cranial  cavity  the  surgeon  found  an  erosion 
on  the  inner  surface  of  the  bony  wall.  The  dura  failed  to  pre- 
sent its  normal  pulsations.  Incision  into  the  dura  mater  revealed 
the  presence  of  a  roseate  tumor,  the  size  of  a  small  egg,  which, 
although  adherent  to  the  dura  for  a  short  distance,  was  entirely 
free  from  the  pia  mater  and  the  occipital  lobe  which  had  been  de- 
pressed by  the  tumor.  The  growth  was  removed  in  toto.  Opera- 
tive recovery  was  uneventful. 

Since  the  operation  the  patient  has  been  entirely  relieved  of  all 
symptoms  and  has  been  able  to  lead  a  normal  life.     The  eyes  have 
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l)0(>n  oxainiiiod  at  (liffcrcnt  times.  On  Novoinbor  3,  1921,  the 
pupillary  (mUmiui  liad  disappeared  and  the  change  in  th(;  field  of 
vision  was  such  as  could  scarcely  he  believed,  nor  did  I  dare  hope 
for  such  a  chanjjjc.  Wliile  the  hemianopsia  persisted,  the  zone 
of  perception  had  extended  so  as  to  correspond  to  the  region  of  the 
rijj;ht  perimacular  fibers.  There  had  been  no  return  of  the  attacks 
of  Jacksonian  e[)ilepsy,  nor  of  any  of  the  visual  manifestations 
which  preceded  them,  and  to  which  we  attribute  a  prominent 
part  in  the  cortical  localization  of  the  lesion. 

There  are  cases  in  which  the  diagnosis  presents  much 
greater  difficulties  than  in  the  above,  and  in  which  visual 
symptoms  and  the  cortical  irritation  would  scarcely  suggest 
a  circumscribed  cortical  lesion,  as  in  the  following  instance: 

Madame  B.,  aged  thirty  years.  Since  her  fifteenth  year  she 
had  been  subject  to  repeated  attacks  of  migraine,  accompanied 
by  various  visual  sensations,  such  as  scintillating  scotoma,  cloudi- 
ness, and  pain.  Simultaneously  with  the  onset  of  the  symptoms 
of  ophthalmic  migraine  there  developed  a  prominence  in  the  right 
occipital  region. 

The  patient  seemed  very  nervous,  rather  unstable,  and  very 
much  preoccupied  and  anxious  about  her  condition.  She  had 
consulted  numerous  neurologists  and  oculists,  none  of  whom,  with 
the  exception  of  Dr.  Deguy,  seemed  to  have  paid  any  attention  to 
the  occipital  tumor;  he  suggested  a  radiogram  of  the  skull. 

Both  eyes  on  examination  presented  an  astigmatism,  correction 
of  which  gave  9/10  in  each  eye.  There  was  no  lesion,  nor  any 
disturbance  of  the  ocular  nervous  apparatus.  The  pupils  were 
e(}ual  and  reacted  normally.  The  ophthalmoscope  showed  neither 
papillary  edema  nor  any  fundus  lesions ;  the  field  of  vision  was  nor- 
mal, no  sign  of  partial  or  incomplete  hemianopsia. 

The  problem  in  this  case  was:  Is  the  ophthalmic  migraine 
symptomatic  of  a  compression  in  the  occipital  region  due  to 
the  development  of  the  cranial  lesion;  or  are  the  lesions  inde- 
pendent ones?  First  of  all,  we  must  endeavor  to  ascertain 
whether  the  symptoms — scintillating  scotoma  and  cephalalgia 
— contain  the  elements  of  a  possible  localization  in  the  right 
or  the  left  half  of  the  occipital  region.    The  patient's  answers 
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were  very  definite  (categoric).  She  declared  that  the  phe- 
nomenon of  fight  and  the  cephalalgia  developed  sometimes  on 
the  right  and  sometimes  on  the  left  side;  the  attacks  of 
migraine,  moreover,  were  not  frequent  at  the  present  time. 

The  radiogram  showed  that  the  tumor  at  the  occipito- 
parietal junction  was  composed  of  extremely  dense  osseous 
tissue,  which,  besides  forming  the  external  tumor,  also  ex- 
tended into  the  cranial  cavity.  The  limits  of  the  bone  lesion 
merged  into  the  normal  bone  tissue,  so  that  it  could  not  be 
definitely  outlined.  In  fact,  the  lesion  seemed  to  be  a 
diffuse  osteoma  of  the  skull.  It  did  not  seem  necessary  to 
remove  the  same  by  trephining,  unless  after  a  few  months 
another  radiogram  would  show  a  distinct  spread  of  the 
growth.  Indeed,  I  do  not  believe  that  operation  would  have 
had  any  influence  on  the  attacks  of  ophthalmic  migraine. 

In  this  case,  in  spite  of  the  location  of  the  osteoma,  which 
might  cause  compression  of  the  occipital  lobe,  there  was 
neither  hemianopsia  nor  hemiopic  localization  of  the  periodic 
visual  disturbances,  and  no  papillary  edema  corresponding 
to  hypertension  of  the  cerebrospinal  fluid. 

Conclusions 
The  above  facts  led  to  the  conclusion  that  in  cortico- 
occipital  localizations  visual  irritation  phenomena  must 
enter  into  consideration,  when  they  appear  as  scotomata  or 
abnormal  or  periodic  visual  disturbances,  especially  when 
such  phenomena  are  superimposed  upon  permanent  symp- 
toms, such  as  partial  or  total  homonymous  hemianopsia. 
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CENTRAL  SCOTOMA  IN  ANTERIOR  UVEITIS: 
A  FURTHER  CONTRIBUTION 

J.  GRAY  CLEGG,  M.D.,  B.S.,  F.R.C.S. 
Manchester,  England 

((By  invitation) 

The  term  anterior  uveitis  in  this  paper  is  intended  to 
imply  that  disease  of  the  eye  which  imphcates  the  iris,  ciliary 
body,  and  anterior  portion  of  the  choroid  only.  Simple  iritis 
is  excluded  from  the  scope  of  my  remarks.  The  disease 
reveals  itself  by: 

(1)  Limbal  injection  in  more  or  less  acute  cases,  but  this 
external  sign  is  frequently  absent;  (2)  deposits  of  masses  of 
cells  on  Descemet's  membrane;  (3)  occasional  deposits  on 
the  anterior  capsule  of  the  crystalline  lens;  (4)  exudates 
from  the  iris,  forming  synechia?  posteriores;  (5)  vitreous 
opacities,  which  may  vary  from  the  fine,  dust-like  form  to 
large  floaters;  (6)  punctate  patches  of  choroiditis  at  the 
periphery  of  the  visible  fundus. 

I  purposely  exclude  the  ordinary  disseminated  choroiditis 
and  central  choroiditis,  because  the  explanation  of  a  central 
scotoma  in  such  cases  is  obvious.  Also,  I  exclude  traumatic 
plastic  uveitis. 

Having  defined  the  disease,  I  wish  to  give  my  private  prac- 
tice experience  as  to  its  incidence.     It  may  well  be  that 
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among  the  lower  classes  it  is  more  common.  I  find,  out  of 
practically  20,000  private  cases,  I  have  diagnosed  this  condi- 
tion in  163  individuals. 

Tctal  number 163  0.8  per  cent,  of  all  eye  patients. 

Males 55  About  33  per  cent,  of  these  affected. 

Females 108         "      66         "         "      " 

Right  eye  alone 36         "22        "         "      " 

Left  eye  alone 52         "      32        "         "      " 

Both  eyes 75         "      46        "         "      "  " 

Females  suffer  more  frequently  than  males,  probably  be- 
cause of  the  greater  prevalence  of  intestinal  stasis  and  of  the 
presence  of  the  more  extended  genital  passages. 

As  might  be  expected  on  a  priori  grounds,  both  eyes  are 
most  frequently  affected,  but  undoubtedly  in  many  the  affec- 
tion is  permanently  confined  to  one  or  the  other  eye. 

Age:   Youngest,  fourteen;   oldest,  seventy-six. 

Undoubtedly,  the  disease  is  not  common  before  the  thir- 
tieth year,  and  my  experience  would  lead  me  to  state  that  it 
is  most  usually  met  with  between  thirty-five  and  fifty-five. 

The  disease  is  very  frequently  chronic,  and  the  patient 
comes  for  advice  only  because  of  gradually  increasing  dimness 
of  vision.  In  a  comparatively  few  cases  one's  attention  is 
called  to  the  real  state  of  affairs  only  by  a  monocular  cata- 
ract. In  my  view  in  a  young  subject,  at  any  rate,  it  shares 
with  trauma  the  position  of  being  the  most  probable  cause  of 
progressive  lental  opacity  occurring  in  one  eye,  and  in  such 
cases  the  iris  is  usually  more  or  less  bleached. 

The  acuity  of  sight  may  be  very  considerably  reduced,  and 
this  may  result  from  one  of  many  causes:  (a)  extent  of  the 
corneal  haze;  (6)  number  and  position  of  the  deposits;  (c) 
occlusion  of  the  pupil;    (d)  vitreous  opacities,  etc. 

In  a  few  cases  the  obvious  reasons  are  not  present,  and  a 
central  scotoma  is  found  on  examination.  I  have  noted  in 
private  practice  six  such,  and  I  desire  to  describe  them 
briefly. 

The  first  four  have  been  reported  by  me  at  a  recent  meet- 
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ing  of  the  North  of  Enf2;land  Ophthalmoh)gi('al  Society,  but 
I  desire  to  give  a  resume  of  them  and  to  add  two  others. 

Case  I.— Femalo,  sin^lp,  now  ap;e(l  thirty-four  years.  .Has  boon 
under  my  care  since  1907.  When  first  seen  on  September  29,  1907, 
the  left  eye  had  been  affected  six  months.  Had  had  no  definite  ill- 
ness, although  always  delicate.  Father  had  died  of  phthisis. 
V.R.E.,  6/6.  No  hypormotropia.  J.  1.  L.E.,  hand.  Iridocyclitis 
in  the  left  eye  was  diagnosed.  Keratitis  punctata  was  marked. 
On  January  3,  1908,  the  right  eye  showed  irregularity  of  pupil  and 
haze  in  the  media,  but  vision  was  6/6.  The  left  eye  was  tender,  anrl 
there  was  no  red  fundal  reflection.  On  January  28  tension  of  loft 
eye  was  plus  1.  Cornea  finel}^  pitted;  iris  bombe  above.  By  Feb- 
ruary 7  the  right  eye  presented  a  few  K.P.,*  but  the  left  had  im- 
proved and  the  iris  returned  to  its  normal  position.  The  details  of 
the  fundus  were  visible. 

December,  1908:  V.R.E.,  6/24,  with  +  1.00  D.  sph.  =  6/9,  J.  4. 
L.E.,  6/0,  J.  20,  with  +  1.00  D.  sph.  =  6/60,  J.  20. 

November,  1909:   Right  eye:   Iris  bombe. 

February,  1910:  V.R.E.,  hand  and  L.E.,  6/9,  J.  1. 

The  right  eye  showed  K.  P.  and  a  dull  red  reflection  only.  Left 
eye  an  exudate  on  anterior  capsule,  pupil  medium  size  and  fixed. 
No  fundal  lesion. 

November,  1910:  V.R.E.,  P.  L.;  L.E.,  6  9,  J.  1. 

Shortly  afterward  the  right  eye  was  removed  on  account  of  per- 
sistent pain. 

The  central  scotoma  was  first  noted  on  September  25,  1913, 
when  the  vision  of  the  left  eye  went  down  to  hand  movements. 

January,  1914:  V.L.E.,  J.  20,  with  central  scotoma.  An  indis- 
tinct patch  of  choroiditis  was  noted  at  the  inner  periphery. 

October,  1921:  Left  eye  quiet.  A  few  fine  brownish  K.  P.; 
pupil  medium  size,  margins  of  iris  adherent  to  the  lens  capsule, 
which  was  covered  by  a  thin  gray  film  with  numerous  very  small 
dots  scattered  about  on  it.    V.,  6/36,  J.  10. 

The  fundus  was  easily  seen,  and  there  was  no  pathologic  lesion 
anywhere  near  the  posterior  pole. 

The  field  as  taken  by  the  perimeter  was  moderately  contracted 
(vide  chart).    With  Elliot's  scotometer,  using  a  small  white  bead, 

*  The  abbreviation  K.  P.  is  used  for  Keratitis  Punctata  in  tiie  remainder 
of  the  paper. 
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the  field  was  restricted  to  about  18  degrees  radius,  with  a  central 
scotoma  extending  5  to  8  degrees  from  the  fixation  point. 

As  to  the  origin  of  the  scotoma  here,  I  am  inclined  to  regard  it  as 
being  due  to  the  toxin  producing  the  anterior  uveitis  acting  on  the 
retinal  elements,  but  I  feel,  in  justice  to  the  theory,  I  must  state 
that  Mr.  F.  H.  Westmacott,  in  1914,  reported  some  rhinitis  and 
hypertrophy  of  the  middle  turbinals.  In  November,  1921,  the 
patient  complained  again  about  the  nose,  and  he  conducted  an 
operation,  opening  up  the  left  sphenoidal  sinus.  He  found  the 
walls  carious,  and  much  chees}^  pus  in  its  interior.  One,  therefore, 
cannot  absolutely  exclude  pressure  on,  or  direct  infection  of,  the 
optic  nerve  at  the  optic  foramen,  with  damage  to  the  papillo- 
macular  band.  And  yet,  if  that  were  the  real  cause,  one  would 
have  expected  the  scotoma  and  consequently  the  visual  acuity  to 
be  worse  now  than  formerly,  for  in  1914  the  sight  went  down  to 
perception  of  hand  movements,  but  at  the  time  of  the  operation  it 
was  6/36,  J.  10.  Since  this  surgical  interference  the  vision  was 
worse,  but  is  now  (December,  1921)  again  improving. 

Urine  normal  throughout  and  no  addiction  to  drugs. 

Case  II. — G.  T.  R.,  male,  aged  forty-nine  years.  First  seen 
August  1,  1917.  V.R.E.,  6/60,  with  +  0.75  D.  sph.  O  +  1.00  D. 
cyl.  =6/24;  +  2.25  D.  sph.  O  cyl.  =  J.  10. 
^  L.E.,  6/12,  with  +  1.75  D.  sph.  =  6/6;  +  3.25  D.  sph.  =  J.  1. 
Marked  episcleral  injection  surrounding  the  right  cornea,  but  con- 
fined to  one  patch  at  the  outer  side  of  the  left. 

Small  whitish  dots  of  anterior  choroiditis  in  each  eye.  No 
definite  vitreous  opacities  seen.  Sight  slowly  failed,  and  on  Novem- 
ber 4,  1920,  V.R.E.,  hand  and  L.E.,  6/24,  J.  6. 

On  November  17  disc  and  fundus  seen  through  slight  vitreous 
haze.    No  lesion  visible. 

December  23,  1920:  V.L.E.,  6/60.  A  fairly  large  paracentral 
absolute  scotoma  found  by  Bjerrum's  screen  just  above  the  fixation 
point.  Of  course  it  is  possible  the  patient  actually  fixed  the  central 
spot  on  the  screen  paraccntrally,  and  if  so,  the  scotoma  would  be 
really  central. 

March,  1921:  Scotoma  smaller.  V.R.E.  =  barel}^  fingers  and 
the  field  was  restricted  to  an  inverted  quadrant  above  the  fixation 
point. 

Urine  normal  throughout.  Patient  was  quite  a  moderate  smoker, 
but  although  the  use  of  tobacco  was  stopped  on  December  3,  1920, 
no  improvement  in  sight  took  place. 
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Case  III.— S.  II.  B.,  male,  ajrcd  fifty-two  years.  First  seeM 
April  23,  1918.  Had  iritis  in  left  eye  in  i90(i.  V.R.E.,  6/12,  J.  8; 
L.E.,  6/18,  J.  1,  with  correcting  lenses.  Right  eye  infiamed  four 
days  previously;  left  showed  synechise  posteriores  and  haze  in 
media.  The  right  eye  had  typical  iritis.  On  May  6,  1918,  the 
iritis  was  subsiding  and  the  patient  did  not  retui'n  until  October  29, 
1920,  stating  he  had  been  struc!<  in  right  eye  by  a  fragment  of  coke. 
There  was  no  evidence  of  trauma,  but  there  were  signs  of  the  old 
iritis  and  a  recrudescence.  On  November  11,  fin(>  gray  K.  P.  were 
seen.  The  acuity  went  down  to  J.  16,  although  the  inflanmiation 
was  lather  less  marked,  and  on  November  26  a  central  scotoma  for 
color  was  found.  The  use  of  tobacco,  which  was  not  more  than 
35  cigarettes  daily,  was  stopped.  No  fundal  lesion  was  present. 
On  December  1  the  scotoma  had  enlarged  and  become  absolute. 
Plowever,  sight  rapidly  improved,  and  by  the  sixteenth  of  that 
month  V.  =  6  9,  J.  1.    The  nose  was  normal. 

On  December  9  there  were  a  few  extremely  fine  K.  P.,  but  l)y 
the  sixteenth  they  had  disappearerl. 

On  May  9,  1921 :  V.R.E.,  6  6.    Urine  was  normal. 

In  this  case  it  may  be  objected  that  the  scotoma  was  the  result 
of  tobacco,  but  it  is  unusual  to  find  such  rapid  progress  with  to- 
bacco alone  from  color  scotoma  to  absolute  and  recovery  so  soon 
after  an  absolute  scotoma.  Further,  the  recovery  of  central  vision 
was  coincident  with  the  disappearance  of  the  K.  P.  I  allow,  how- 
ever, that,  according  to  my  theor}',  tobacco  and  the  toxin  of  irido- 
cyclitis affect  the  same  retinal  elements. 

Case  IV. — E.  H.  W.,  female,  married,  aged  forty-five  years. 
First  seen  in  February,  191 1.  Had  suffered  for  years  from  rheuma- 
toid arthritis.  Left  eye,  frequent  attacks  of  redness.  V.R.E.,  6  6; 
L.E.,  J.  20.  Right  eye  healthy;  left  exclusion  of  j^upil  and  fine 
gray  K.  P. 

August  28,  1911 :  A  large  sector-shaped  scotoma  extending  above 
the  left  fixation  point.  May,  1913,  scotoma  still  present  and  was 
somew'hat  positive,  /.  e.,  appeared  as  a  dark  patch  in  the  center  of 
the  field.  June  26,  1913:  Right  eye  affected  also.  Fine  K.  P.  and 
vitreous  haze  although  acuity  =  6,  6,  J.  1. 

On  June  17,  1914:  V.R.E.',  6/12.  Left  eye,  very  large  central 
absolute  scotoma.  The  color  red  was  seen  at  inner  and  outer 
periphery.  (Ireen  and  blue  perceived  at  outer  periphery  only,  but 
both  colois  d(>scribed  as  green.  The  right  eye  had  a  small  central 
scotoma  for  colors  onlv.     No  fundal  lesion  except  hN'peremia  of 
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discs  and  distinct  fulness  of  the  retinal  vessels,  especially  the 
veins. 

February,  1916:  Right  central  color  scotoma  present  and  the  left 
absolute  scotoma  as  before.  ]\Iarch,  1917,  similar  findings.  The 
urine  was  normal. 

Tobacco  had  never  been  indulged  in.  No  evidence  of  disease  of 
the  central  nervous  sj'stem. 

Case  V. — J.  H.  B.,  female,  married,  aged  fifty-four  years.  First 
seen  February  8,  1918.  Had  had  attacks  of  dimness  chiefly  during 
the  winter  for  the  preceding  ten  years.  The  right  eye  had  been 
trephined,  evidently  for  high  tension,  some  four  years  previously. 
Right  and  left  iridocyclitis  with  a  few  K.  P.  in  each. 

The  right  pupil  was  irregular;  left  excluded  and  occluded. 
V.R.E.,  J.  16;   L.E.,  J.  19. 

April  25,  1918:   No  keratitis  punctata.    No  gross  fundal  lesion. 

August,  1918:  A  few  K.  P.  in  right  and  left  eye.  V.R.E.,  J.  20; 
L.E.,  6/18,  J.  16. 

June,  1920:  V.R.E.,  J.  16:    L.E.,  P.  L.     Projection  poor. 

March,  1921:  V.R.E.,  J.  20;  L.E.,  no  P.  L.  Right  eye,  large 
absolute  central  scotoma,  field  periphery  about  normal. 

Unfortunately,  I  have  no  definite  note  concerning  the  urine  or 
use  of  tobacco,  but  as  I  communicated  with  her  local  doctor,  I 
think  I  should  certainly  have  learned  and  noted  if  sugar  had 
been  present  in  the  urine. 

Case  VI. — J.  M.  B.,  male,  aged  fort^'-seven  years.  First  con- 
sulted me  May  20,  1913.  The  left  eye  had  been  inflamed  ten  days. 
Had  noted  a  black  patch  in  field,  with  sharpl}-  defined  but  irregular 
margin.  It  was  a  positive  absolute  central  scotoma.  On  closing  the 
eyes  a  complementary  bright  image  of  the  same  shape  was  seen. 
It  was  first  noted  when  the  eye  became  reddened.  V.R.E..  6  6, 
J,  1.  L.E.,  J.  16  by  eccentric  fixation.  Left  eye  showed  moderate 
general  injection  of  the  ocular  conjunctiva.  Cornea  a  trifle  hazy; 
some  gray  K.  P.  below.    No  definite  lesion  in  fundus. 

May  23:  Patient  noted  clear  spaces  in  the  scotoma. 

June  11:  Two  very  small,  indistinct  light  dots  at  macula  of  left 
eye. 

July  2:  V.L.E.,  6/60,  J.  19.  Large  mutton-fat  K.  P.  Difficuhy 
now  in  seeing  details  of  fundus,  but  thought  there  was  a  patch  of 
lightish  appearance  at  the  posterior  pole. 
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July  15:  Vision,  odd  letters  in  various  lines  of  the  test-card 
down  to  6/12  and  J.  2  with  difficulty. 

Very  doubtful  of  definite  central  choroiditis  being  present  from 
the  ophthalmoscopic  appearances. 

August  12,  1913:  V.L.E.,  about  as  before.  A  few  dark-brown 
K.  P.  Scotoma  still  i)resent.  Much  mottlinfj;  in  different  parts  of 
the  fundus  and  some  whitish  spots  of  anterior  choroiditis  below. 

December  22,  1921 :  V.R.E.,  6/6,  J.  1.  Two  small  pigment  dots 
on  the  anterior  capsule  of  the  lens  and  anterior  choroiditis  below. 
Posterior  pole  healthy.  V.L.E.,  6/60,  J.  14.  Three  pigment  spots 
on  the  anterior  capsule  of  the  lens.  Scattered  black  pigment  spots 
about  the  fundus.  At  the  posterior  pole  atrophy  of  the  chorio- 
capillaris  membrane;  exposure  of  sclerosed  choroidal  venous  trunks. 

Periphery  of  field  good,  but  there  persists  a  large  absolute 
scotoma,  chiefly  involving  the  nasal  half  of  the  field,  but  with  two 
islands  of  sight  in  it. 

The  urine  was  normal  in  1912  and  again  in  December,  1921. 

Patient  smoked  in  1913  two  ounces  of  a  mild  tobacco  a  week, 
and  has  continued  at  the  same  rate  until  now. 

This  case  is  p(>rhaps  not  a  perfect  example  of  the  type  I  am  dis- 
cussing, for  it  will  be  objected  that  there  was  some  evidence  of 
central  choroiditis  in  1913,  but,  on  the  other  hand,  at  any  rate,  at 
that  time  the  rapid  onset  of  a  large  absolute  scotoma  and  its  per- 
sistence were  by  no  means  accounted  for  by  the  comparatively 
minute  lesions  noted. 

The  exact  explanation  of  the  occurrence  of  central  scotoma 
in  anterior  uveitis  is  not  c^uite  clear,  but  I  venture  to  advance 
the  theory  that  it  is  the  result  of  a  toxic  influence  on  the 
retinal  elements  at  the  fovea  and,  secondarily,  on  the  papillo- 
macular  band  of  nerve-fibers  in  the  optic  nerve.  It  is  well 
known  that  toxic  substances  of  either  definite  chemical  com- 
binations or  of  the  more  elusive  biochemical  ones  can  produce 
a  scotoma  which  is  usually  bilateral.  As  an  example  of  the 
former,  the  commonest  is  nicotin,  and  of  the  latter,  that  in- 
tangible something  found  in  diabetes.  As,  in  my  humble 
opinion,  all  forms  of  inflammation  other  than  those  directly 
traumatic,  affecting  the  uveal  tract,  are  due  to  the  action  of 
microorganisms  either  directly  by  their  presence  in  the  eye  or 
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indirectly  by  toxins,  the  result  of  their  action  elsewhere  in  the 
body,  or  to  other  toxic  products  of  metabolism,  it  is  not  going 
beyond  the  bounds  of  possibility  to  assume  that  the  same 
toxins  can  affect  the  retina  as  set  up  the  iridocyclitis. 


OIL  CYST  OF  ORBIT  REMOVED  BY  KRONLEIN'S 

OPERATION 

ARNOLD    KNAPP,    M.D. 

New  York 

The  patient,  referred  to  me  by  the  courtesy  of  Dr.  Hiram  Woods, 
of  Baltimore,  was  a  young  woman  twenty-seven  years  of  age  who 
had  a  protruding  right  eye  for  many  j^ears.  The  prominence  had 
increased  during  the  past  year;  it  varied,  and  when  marked,  was 
associated  with  pain  in  the  eyes.  The  ej-eball  was  normal  and  the 
eye  was  pushed  straight  forward.  The  vision  in  the  affected  eye 
was  20/20.  The  exophthalmometer  gave:  Right,  26;  left,  173/^. 
IVIotility  of  the  eye  was  unimpaired.  No  change  in  exophthalmos 
on  bending  forward.  The  upper  lid  covered  the  upper  third  of  the 
cornea;  the  lower  lid  was  retracted,  exposing  33^2  ii^ii^  of  con- 
junctiva below  the  cornea.  The  scleral  conjunctiva  on  the  outer 
half  of  the  eyeball  was  of  a  peculiar  yellow  color  and  congested. 
A  firm  mass  was  felt  on  palpation  within  the  outer  orbital  margin. 
A  definite  diagnosis  was  not  made,  and  an  exploratory  operation 
was  determined  upon. 

Operation  November  6,  1920:  Ether  anesthesia.  After  reflection 
of  the  soft  parts  externally,  the  bone  was  easily  divided  with  the 
Hartley-Kenyon  electric  saw,  with  the  kind  assistance  of  Dr.  J.  H. 
Kenyon.  The  bone  wedge  was  completed  with  a  thin  osteotome 
and  mallet.  On  retracting  the  bone  flap,  the  periosteum  of  the 
orbit  was  found  uniformly  bulging  and  tense.  A  horizontal  in- 
cision was  made  in  the  periosteum,  with  an  immediate  escape  of 
clear,  oily  fluid.  On  enlarging  the  incision  more  oily  fluid,  together 
with  white  sebaceous  material,  was  obtained.  The  cavity  pre- 
sented a  smooth  and  pink  inner  wall,  and  extended  from  the  con- 
junctiva back  to  the  apex  of  the  orbit.  The  sac  wall  proved  so 
thin  that  it  was  very  difficult  to  dissect  it,  and  some  had  to  be  left 
behind.     It  appeared  adherent  in  front  to  the  region  of  the  lacri- 
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mal  kI'I'kI-  The  external  rectus  was  not  encountered.  Fla|) 
replaced;   wound  and  eyelids  sutured. 

November  22,  1920:  The  wound  had  healed  In-  primary  inten- 
tion.   Then;  was  some  edema  of  the  upper  lid. 

November  27,  1920:  Swelling  of  the  upper  lid  less.  Vision 
normal.  Kxof)litlialmometer:  Kisht,  19;  left,  17.  Motility 
normal.     No  tlii)lopia. 

April  12,  1921:  There  was  a  definite  mass  of  thickened  tissue 
to  be  felt  under  the  outer  margin  of  the  orbit,  above  the  ligament. 
The  conjunctiva  presented  a  y(41owish  discoloration.  The  cos- 
metic result  was  satisfactory. 

Microscopic  Examination:  The  cyst  wall  was  composed  of  thin 
connective  tissue  without  any  papillary  projections,  an  inner  lining 
of  several  thicknesses  of  epithelial  cells,  and  keratin.  The  cyst 
wall  containetl  very  many  sebaceous  glands  and  a  few  hair- 
follicles;   in  the  surrounding  tissue  many  dilated  venules. 

The  oily  fluids  and  solid  material  were  examined  by  Dr.  Theodore 
F.  Zucker,  of  the  Pathological  Laboratory  of  the  College  of  Physi- 
cians and  Surgeons,  who  reported  as  follows: 

"The  oil  contains  no  free  fatty  acids.  It  contains  36.2  per  cent, 
of  cholesterol,  and  has  an  iodin  number  of  124.  This  would  seem 
to  indicate  that  it  consists  mostly  of  a  triglycerid  of  a  fatty  acid, 
more  unsaturated  than  oleic,  the  iodin  number  of  the  cholesterol 
being  56.  It  would  seem  that  a  fatty  acid  of  iodin  number  about 
180  was  involved.  While  this  oil  was  entirely  soluble  in  fat  con- 
tents, the  solid  material  was  not.  The  solid  material  contains 
72  per  cent,  of  cholesterol  and  gave  an  iodin  number  of  55.  The 
alcohol  insoluble  portion  was  probal)ly  protein.  It  would  seem, 
then,  that  while  the  oil  is  a  triglycerid  holding  in  solution  32  per 
cent,  of  cholesterol,  the  solid  material  is  mostl}^  solid  cholesterol, 
containing  as  impurities  some  protein  and  very  little  of  the  oil." 

Oil  cysts  of  the  orbit  belong  to  the  group  of  dermoid  tumors, 
the  proportion  of  oil  contents  depending  on  the  prepon- 
derance of  sebaceous  glands.  Lagrange  states  that  their 
site  of  predilection  is  in  the  prelacrimal  region.  In  these  oil 
cysts  the  oil  is  the  direct  product  of  the  sebaceous  glands. 
Some  atheromatous  material  is  always  present  in  the  depths 
of  the  cyst.  The  oil  is  either  very  yellow,  rich  in  oleates, 
or  very  white,   like  glycerin,   composed  of  stearates  and 
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glycerites.  The  unusual  features  in  this  case  were  the 
yellowish  discoloration  of  the  conjunctiva  over  the  tumor 
and  the  extreme  thinness  of  the  tumor  wall.  The  yellow 
color  of  the  conjunctiva  was  the  same  as  that  of  the  oily 
contents,  and  was  undoubtedly  derived  from  it.  The  walls 
of  dermoid  tumors  are  usually  thick  and  the  dissection  is, 
therefore,  not  difficult. 

In  the  performance  of  the  osteoplastic  resection  of  the 
outer  orbital  wall  I  want  to  point  out  the  advantages  of 
dividing  the  bone  externally  with  the  Hartley-Kenyon 
electric  saw,*  which  consists  in  an  electric  motor  held  in  the 
hand,  to  which  the  saw  is  directly  attached.  By  protecting 
the  orbital  periosteum  and  soft  parts  by  suitable  retractors, 
the  upper  and  lower  section  through  the  superficial  anterior 
part  of  the  outer  wall  of  the  orbit  is  quickly  made ;  the  wedge 
of  the  bone  is  then  completed  with  an  osteotome  and  the 
flap  reflected.  The  opening  in  the  bony  outer  wall  is  then 
enlarged  in  the  depth  by  a  rongeur  forceps,  making  a  good 
exposure  of  the  orbital  cavity.  After  completion  of  the 
operation  the  bone  flap  is  replaced  and  fits  accurately  and 
can  be  firmly  wedged  in  place;  healing  takes  place  without 
deformity. 

DISCUSSION 

Prof.  Emile  Gallemaerts,  Brussels,  Belgium:  I  have  done 
several  operations  of  the  kind  referred  to  by  Dr.  Knapp  and  a 
great  number  of  times  on  dead  bodies.  I  believe  the  operation  is 
very  good  in  experienced  hands,  but  I  find  I  get  the  same  results 
with  a  large  curved  incision  along  the  external  line  of  the  orbit. 

Dr.  John  W.  Burke,  Washington,  D.  C. :  Just  one  point  in  the 
Kronlein  operation  that  I  wish  to  bring  out:  My  experience  has 
been  limited  to  one  case,  in  a  woman  fifty-six  years  old,  and  in  this 
case  it  was  fibrosarcoma  occurring  within  the  muscle  cone.  The 
growth  was  about  the  size  of  a  pigeon's  egg.  The  point  I  wish  to 
bring  out  in  the  operation  is  that  in  these  encapsulated  tumors 
blunt  scissors,  such  as  the  general  surgeon  is  familiar  with,  should 

*  Annals  of  Surgery,  April,  1907. 
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be  used,  slipping;  tlioni  close  to  the  growth  and  fj;ra(lually  openiiifi; 
them,  and  tearing  the  tissue  as  the  scissors  open.  She  had  trau- 
matic paralysis  for  a  few  days  and  a  shght  mych'iasis.  She  was 
operated  on  six  years  ago,  and  has  had  no  recurrence.  The  tumor 
was  completely  encapsulated.  I  realize  in  a  case  like  Dr.  Knapp's 
it  would  be  impossible  completelj^  to  dissect  out  the  walls,  but  if 
you  rememl)er  this  point  in  dissection,  you  can  get  these  encapsu- 
lated growths  with  very  little  damage  if  they  are  not  too  large. 

I  had  one  oil  cyst  two  years  ago,  occurring  between  the  globe 
and  the  upper  wall  of  the  orbit,  and  I  got  out  a  little  over  a  half 
ounce  of  oil,  containing  some  crystals.  I  punctured  it,  hoping  it 
would  not  fill  up  again.  The  man  lives  in  North  Carolina,  and  I 
understand  it  did  fill  again.  I  would  have  done  the  Kronlein  opera- 
tion if  I  had  had  the  chance.  In  the  laboratory  the  fluid  specimen 
was  lost,  so  I  do  not  know  the  contents  of  the  cyst. 

Dr.  William  L.  Benedict,  Rochester,  Minn.:  Two  years  ago 
I  had  the  opportunity  of  operating  for  an  oil  C3\st  in  the  orbit  in  a 
young  woman  alxjut  thirty-two  years  of  age.  Her  only  symptoms 
were  gradual  proptosis  and  marked  limitation  of  the  movements 
of  the  ej'e.  The  cyst  was  approached  through  an  incision  in  the 
brow  to  beneath  the  periorbita.  By  iuvserting  the  finger  through 
the  incision  a  mass  could  l)e  felt  within  the  muscle  cone.  The 
muscles  were  separated  at  the  border  of  the  cyst ,  and  immediately 
upon  incising  the  cyst  an  oily  fluid  escaped  which  had  a  few  small 
yellowish  bodies  in  it.  It  was  very  easy  to  dissect  the  sac  back  as 
far  as  we  could  reach  to  the  canalicular  portion  of  the  orbit.  The 
cyst  wall  was  extremely  thin,  apparently  not  very  firmly  attached 
except  where  it  came  into  the  orbit.  It  evidently  was  not  attached 
to  the  periorbita  in  this  case.  The  sac  was  dissected  free  and  tied 
off  with  catgut,  and  eight  months  afterward  there  was  no  sign  of 
recurrence. 

Dr.  John  Green,  Jr.,  St.  Louis,  Mo.:  I  would  like  to  draw 
attention  to  a  new  incision  for  the  Kronlein  operation  suggested 
by  Dr.  Vilray  Blair,  of  St.  Louis.  The  incision  first  proposed  by 
Kronlein  seems  to  have  been  especially  designed  to  sever  all  the 
nerves  and  blood-vessels  in  this  vicinity.  Dr.  Blair  makes  a 
straight  incision  horizontally  backward  from  the  outer  angle;  to 
the  mesial  end  of  this  is  joined  a  curving  incision  in  the  line  of  the 
eyebrow  and  along  the  lower  margin  of  the  orbit.  This  incision 
gives  a  perfectly  good  exposure  and  the  lines  of  the  incision  are 
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covered  up  by  the  eyebrow  above  or  lie  in  the  natural  folds  of  the 
skin  below. 

Dr.  a.  ]\Iagitot,  Paris:  A  few  years  ago  (1912)  I  studied  the 
Kronlein  operation  and  I  found  a  much  easier  technic  that  is  given 
in  the  books.  To  dislocate  the  external  wall  of  the  orbit  in  a  single 
flap  \'ou  must  remember  that  there  exists  in  the  orbit  a  fissure 
called  the  sphenomaxillary  fissure,  and  externally  you  have  the 
temporal  fossa.  If  you  introduce  in  the  fissure  a  Gigli  saw  and 
draw  it  out  bj'  the  fossa,  it  is  very  easy  to  section  all  the  temporal 
part  of  the  malar  bone.  Then  afterward  3'ou  take  a  chisel  and  with 
a  knock  on  the  suture  that  unites  the  malar  to  the  temporalis  bone 
this  divides  and  you  have  a  single  flap  of  bone  that  dislocates 
outward.  Of  course,  you  have  to  pass  the  Gigli  saw  in  front  of  the 
temporal  muscle  and  then  take  it  with  forceps  and  pull  it  out. 
Only  the  orbital  periosteum  is  removed,  so  that  the  bone  flap,  after 
being  dislocated,  can  be  put  back  in  its  former  position,  its  nutri- 
tion being  alwaj^s  possible  by  the  periosteum  of  the  temporal  fossa. 

Dr.  Arnold  Knapp,  New  York  City:  I  am  particularly  grateful 
to  Professor  Gallemaerts  for  his  remarks  on  the  osteoplastic  opera- 
tion in  cases  where  exploration  of  the  deeper  parts  is  indicated. 

Deep  dissection  of  the  orbit  should  be  done  with  the  greatest 
care.  It  can  be  facilitated  by  suitable  retractors,  and  a  direct 
view  of  the  tumor  is  then  often  possible. 

Finally,  as  to  the  suggestion  about  using  the  Gigli  saw,  I  did  not 
find  it  practical,  particularly  owing  to  the  difficulty  in  bringing  it 
out  through  the  temporal  fossa.  Furthermore,  the  Gigli  saw  acts 
at  a  disadvantage,  for  it  is  a  mechanical  principle  that  the  straighter 
the  saw  is  held,  the  easier  it  saws,  and  the  more  acute  the  angle, 
the  more  difficult  it  is  to  saw  and  the  more  easily  it  is  deflected. 


TUBERCULOMA  OF  THE  ORBITAL  CAVITY.     EX- 
HIBITION OF  PHOTOGRAPH.     LITERATURE 

DUNBAR    ROY,    A.B.,    M.D. 

Atlanta,  Ga. 

In  the  last  few  years  ophthalmologists  have  begun  to 
recognize  the  importance  of  tuberculous  lesions  of  the  eye. 
If  one  will  examine  the  ophthalmic  literature  for  the  last 
ten  years,  he  will  be  surprised  at  the  number  of  articles 
dealing  with  this  subject,  which  is  decidedly  true  of  our  own 
Transactions. 

Most  of  these  clinical  reports  have  presented  cases  of 
localized  tuberculosis  of  the  conjunctiva,  sclera,  cornea,  iris, 
choroid,  and  retina,  while  but  few  have  discussed  the  rarity 
of  tuberculosis  of  the  orbital  contents  or  even  an  extension 
of  the  tuberculous  process  from  the  interior  of  the  eye  to  the 
surrounding  tissues  of  the  orbit. 

In  the  mind  of  the  writer  the  question  of  localized  tubercu- 
losis of  the  eye  is  far  from  being  definitely  settled. 

Lesions  occurring  in  the  eye  in  conjunction  with  pul- 
monary tuberculosis,  bone  tuberculosis,  or  general  tubercu- 
losis in  other  parts  of  the  body,  where  the  tubercle  bacilli 
or  tissue  changes  showing  a  characteristic  tuberculous  his- 
tology as  determined  by  a  pathologist  eminently  qualified  to 
pass  judgment  on  these  findings,  have  an  entirely  different 
value  as  to  a  positive  diagnosis  from  the  report  of  cases  where 
the  only  diagnosis  depends  upon  tuberculin  reaction  or  the 
empirical  quaUties  of  being  benefited  by  tuberculin  injec- 
tions. 

In  the  large  majority  of  cases  of  ocular  tuberculosis  which 
have  been  reported  these  have  been  treated  for  some  time 
with  other  remedies,  both  locally  and  through  the  system, 
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and  when  the  case  begins  to  improve  under  the  injection  of 
some  form  of  tubercuhn,  we  immediately  place  this  case  in 
the  category  of  tuberculosis. 

Then,  again,  it  is  strange  that  one  observer  should  report 
such  a  large  number  of  various  kinds  of  ocular  tuberculosis 
when  another  observer  with  equally  as  large  clinical  material 
sees  so  few. 

Is  this  fact  due  to  a  faulty  diagnosis  by  so  many  men  who 
are  practising  ophthahnology?  The  writer  does  not  mean  to 
imply  that  many  of  these  cases  reported  are  not  tubercu- 
lous, but  is  it  not  a  fact  that  we  are  prone  to  report  an  ob- 
stinate case  as  one  of  extreme  rarity? 

In  the  majority  of  observed  cases  of  tuberculosis  of  the  eye 
the  diagnosis  has  been  dependent  upon  tuberculin  reaction, 
since  in  the  majority  of  cases  the  lesion  was  such  as  to  pre- 
clude excision  for  microscopic  examination,  and  when  we 
remember  that  the  more  certain  diagnosis  depends  upon  the 
injection  or  implantation  of  some  part  of  the  lesion  into  the 
eye  or  peritoneal  cavity  of  an  animal,  we  are  confronted  with 
the  rarity  of  such  diagnostic  technic. 

We  look  upon  the  presence  of  tubercle  bacilli  as  the  most 
certain  diagnosis,  and  yet  how  seldom  have  these  micro- 
organisms been  found  in  a  diagnosed  localized  tuberculous 
process? 

Next  in  importance  must  be  the  histologic  changes  seen 
under  the  microscope,  and  here  we  are  confronted  w^th  the 
rarity  of  such  pathologic  reports. 

Many  authorities  say  that  a  localized  lesion  means  that 
there  are  other  tuberculous  processes  in  the  body,  inactive, 
perhaps,  but  with  grave  possibilities  for  the  future.  Here 
again  we  may  be  dealing  with  uncertain  deductions. 

The  writer  does  not  intend  bj^  these  remarks  to  be  too 
incredulous  as  to  the  number  of  cases  of  ocular  tuberculosis 
which  have  been  reported,  but  he  does  believe  that  when  a 
case  of  this  nature  is  presented,  the  author  should  have 
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exhausted  all  known  clinical,  serologic,  and  liistologic  tests 
before  the  same  receives  the  stamp  of  authenticity. 

Recently  some  very  interesting  articles  have  appeared 
dealing  with  ocular  tuberculosis — one  by  V.  Schieck  in  the 
Arch.  f.  Ophth.,  June,  1921. 

In  discussing  this  subject  he  says  that  modern  methods 
of  examination  in  all  these  cases  (ocular  tuberculosis)  will 
reveal  in  some  part  of  the  body  evidences  of  preexisting 
tuberculosis,  especially  in  the  lymph-nodes  at  the  pulmonary 
hilus.  This  author  distinguishes  three  different  stages  of 
tuberculous  infection  and  tells  us  that,  as  far  as  the  changes 
existing  in  the  anteiioi'  portion  of  the  eye  are  concerned,  one 
is  able  to  substantia;te  them  in  vivo  by  means  of  the  (Jull- 
strand  apparatus  The  success  or  failure  of  treatment  witli 
tubercuhn  depends  upon  what  stage  exists  when  the  treat- 
ment begins. 

In  the  October,  1921,  issue  of  the  Transactions  of  the 
Biological  Society  of  Paris,  Ti.  Carrene  also  pi'esents  a  very 
interesting  article  on  the  study  of  "Ocular  Tuberculosis  by 
Complement  Deviation."  In  this  article  the  writer  calls 
attention  to  the  fact  that  in  a  suspected  case  of  ocular  tu- 
berculosis' syphilis  should  be  absolutely  excluded.  He  also 
makes  the  significant  statement  that  ocular  tuberculosis  is 
rarely  oi-  never  primary.  It  develops  either  concomitantly 
with  lung,  bone,  or  othei'  lesions  or  in  individuals  of  tubercu- 
lous history. 

Fuchs  says  that  disseminated  tuberculosis  of  the  iris  occurs 
as  a  form  of  iritis ;  that  solitary  tubercle  of  the  iris,  as  far  as 
he  has  observed,  is  confined  to  one  eye,  usually  without 
iritis,  but  resembling  a  neoplasm. 

Von  Graefe  described  it  under  the  name  of  granuloma, 
and  Fuchs  thinks  that  neoplasm  is  the  correct  diagnosis  be- 
cause the  tumor  keeps  steadily  enlarging  and  finally,  per- 
forating the  cornea  near  its  margin,  pushes  out  in  the  form 
of  an  exuberant  growth. 
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Haab  was  the  first  to  bring  proof  that  these  tumors  were 
tubercles. 

The  only  comparatively  similar  case  was  the  one  reported 
by  Hansell  in  1900.  This  was  a  tumor  of  the  orbit  in  a  girl 
of  thirteen.  It  occurred  between  the  upper  lid  and  eyeball. 
It  was  partly  movable,  and  attached  to  the  roof  of  the  orbit. 
The  movements  of  the  eyeball  were  normal.  The  tumor  was 
finally  enucleated,  measuring  3  cm.  in  length,  1.5  cm.  in 
breadth,  and  5  cm.  in  thickness.  Pathologic  examination 
revealed  evidences  of  the  tuberculous  origin  of  the  growth. 
Hansell  was  unable  to  find  a  similar  case  reported  in  the 
literature  up  to  that  time. 

Investigating  the  subject  further  the  writei-  finds  that 
tuberculosis  of  the  external  adnexa  of  the  eye  and  orbital 
cavity  is  extremely  rare,  and  in  most  of  the  cases  reported 
it  will  be  found  that  the  tuberculous  process  originated 
within  the  globe  and  the  orbital  involvement  was  secondary. 

In  my  own  case  the  pathologic  report  shows  that  the 
tuberculous  process  originated  outside  of  the  eyeball,  more 
especially  around  the  optic  nerve,  extending  back  toward 
the  foramen  opticus,  and  that  the  tuberculomatous  growth 
actually  pushed  in  the  posterior  chamber  of  the  globe. 

xA.s  to  the  probable  etiology  of  this  orbital  growth,  it  is 
difficult  to  say. 

The  nasal  cavities  showed  absolutely  no  pathologic 
changes  nor  was  there  any  history  of  previous  nasal  trouble. 

Negroes  are  frequently  afflicted  with  chalazia,  which 
break  down  and  become  infected.  In  this  way  there  is  a 
possibility  of  an  extension  through  the  lymphatics  of  a 
tuberculous  process. 

The  writer  was  unfortunate  in  not  seeing  the  case  until 
the  condition  was  fully  developed,  as  shown  in  the  photo- 
graph, and  whei'e  immediate  operation  was  imperative. 

Case  History. — Mary  M.,  colored,  aged  nineteen  j'^ears,  came 
to  the  clinic  on  October  12,  1902. 


Tuberculoma  of  the  orbit. 
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Previous  History. — Mother  and  father  hviiif<.  No  history  of 
tuberculosis  in  the  family.  Had  always  been  strong  and  healthy. 
No  history  of  -syphilis,  although  such  statements  luo  of  no  value 
among  this  race.  Never  any  eye  trouble  until  three  months  ago, 
when  the  right  eye  began  to  pain  a  little  and  the  white  portion 
looked  red.  In  a  few  weeks  the  eye  began  to  look  very  prominent. 
From  this  time  the  eye  began  to  protrude  and  the  sight  gradually 
failed.  There  was  jiresent  a  mem))rane  in  front  of  the  (\ve  which 
looked  as  if  it  was  filknl  with  water  (evidently  conjunctival  chemo- 
sis).     Complains  of  quite  a  little  pain. 

Examination. — Well-developed  girl  with  no  glandular  enlarge- 
ments or  body  blemishes.  Changes  in  the  right  eyeball  and  oibital 
cavity  can  readily  be  seen,  as  shown  by  the  accomi)anying  photo- 
graph. There  was  intense  protrusion  of  the  whole  orbital  contents. 
The  cornea  could  be  seen.  The  bulbar  conjunctiva  was  edematous 
and  thickened,  and  extended  far  over  the  coi-nea,  besides  protrud- 
ing from  th(^  palpebi'al  fissure.  Palpation  ovc>r  the  upp(U'  lid  re- 
vealed a  mass  which  was  evidently  filling  the  orl)ital  cavity.  Firm 
on  pressure,  and  yet  showing  slight  signs  of  fluctuation.  Vision 
was,  of  course,  destroyed.     The  other  eye  was  perfectly  normal. 

The  question  of  diagnosis  was  uncertain.  The  nasal  examina- 
tion was  negative,  and  there  was  no  history  of  previous  trouble. 
Operation  was  immediately  performed  by  exenterating  the  orbital 
cavity  w^ithout  disturbing  the  lids. 

The  whole  mass  with  the  eyeball  was  removed  without  difficulty; 
the  optic  nerve  was  severed  close  to  the  foramen  opticus.  The 
orbital  cavity  was  swabbed  with  zinc  chlorid  solution  and  packed 
with  gauze. 

Recovery  was  uninterrupted.  After  the  pathologist's  report 
the  patient  was  given  all  tiie  clinical  tests  for  tuberculosis  without 
result. 

She  was  seen  two  years  after  the  operation  and  was  in  perfect 
health.     Since  then  she  has  disappeared  from  observation. 

Pathologist's  Report  by  Dr.  John  Funke,  formerly  of  the  Jeffer- 
son Medical  College,  Philadelphia. 

The  specimen  consists  of  a  nearl}^  globular  mass  measuring  4  by 
3.8  cm.  and  weighing  15  gm.  Its  external  surface  is  irregular,  as 
though  dissected  from  other  structures.  Although  globular,  the 
specimen  appears  to  be  composed  of  two  different  structures,  one 
a  diseased  eyeball  and  another  rather  firm,  homogeneous  part 
around  the  optic  nerve. 
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The  greatly  altered  cornea  can  be  recognized,  although  blurred 
and  only  0.8  cm.  in  diameter.  Incision  reveals  the  conjunctiva, 
retina,  and  posterior  chamber;  the  anterior  chamber  is  obliterated. 
There  is  apparently  little  alteration  in  the  retina,  but  the  conjunc- 
tiva is  much  thickened. 

The  optic  nerve  is  easily  recognized  passing  through  the  homo- 
geneous mass  already  referred  to;  it  is  around  this  nerve  that  most 
of  the  disease  has  taken  place.  At  the  origin  and  to  one  side  of 
the  optic  nerve  the  posterior  chamber  is  pushed  inward,  due  to  the 
pressure  exerted  by  the  homogeneous  mass.  The  diseased  mass  is 
dull,  yellowish  gray,  and  most  abundant  midway  between  the 
origin  of  the  optic  nerve  and  the  foramen.  The  mass  is  limited  by 
considerable  fibrous  tissue,  which  extends  forward  over  the  eyeball 
and  to  the  cornea,  which  structure  has  been  partialh'  obliterated. 

Histology. — Section  of  the  optic  nerve  shows  evidence  of  edema 
and  considerable  round-cell  infiltration  in  the  sheath. 

The  mass  around  the  optic  nerve  is  composed  in  part  of  a  homo- 
geneous, acid-staining  substance  around  which  the  tissue  shows  co- 
agulation in  which  there  are  fragments  of  nuclei  and  cell  detritus. 
There  is  considerable  infiltration  around  the  area  of  coagulation 
necrosis.  Some  of  these  cells  are  very  large,  have  a  hyaline,  acid- 
staining  protoplasm,  and  nuclei  which  stain  intensely  with  the  basic 
dyes  and  are  arranged  around  the  periphery  of  the  cell.  Many  of 
the  sections  show  considerable  fibrous  tissue  and  circumscribed 
areas,  the  center  of  which  shows  coagulation  necrosis  and  the  per- 
iphery composed  of  an  abundant  round-cell  infiltration.  Among 
this  cell  infiltration  there  is  clearly  an  effort  made  to  produce 
fibrous  tissue. 

Diagnosis. — Chronic  caseous  tuberculosis. 

In  reporting  the  literature  bearing  upon  this  subject  the 
writer  has  utilized  only  those  cases  where  either  an  enuclea- 
tion was  performed  and  a  pathologic  examination  made  or 
where  the  history  of  the  case  was  sufficiently  uncertain  in  its 
diagnosis  to  warrant  some  extended  discussion: 

Primary  Tubercle  of  the  Bulbar  Conjunctiva  Followed 
BY  Subacute  Pulmonary  Tuberculosis  and  Death. — (Manuel 
Marin  Amat,  Arch,  de  oftal.  hispano-am.,  21,  233,  Madrid,  May, 
1921.) 

The  patient  in  this  case  was  a  young,  robust  man,  with  healthy 
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parentage.  During  his  military  service  lie  contracted  measles, 
and  two  months  later  complained  of  a  small  neoformation  of  the 
l(^ft  eye.  This  was  the  size  of  a  pea,  round,  reddish-violet,  very 
vascular,  with  a  yellowish  head.  He  complained  of  no  pain  or 
malaise  except  the  feeling  of  a  foreign  body  in  the  eye.  The  treat- 
ment consisted  of  lavage  of  isotonic  serum,  insufflations  of  iodoform 
|)owdei',  and,  intei'iially,  elixir  of  guaiacol.  Wass(Mmami  negative. 
Tuberculin  cutireaction  strongly  positive.  The  initial  lesion  was 
soon  cured,  but  the  patient  began  to  be  severely  ill,  with  cough, 
expectoration,  fever,  and  emaciation.  With  hospital  care  he  re- 
covered sufficiently  to  I'ejoin  his  i-egiment,  but  died  four  months 
later  from  pulmonary  affection.  This  was  evidently  a  primary 
lesion  of  the  eye,  acquired  when  in  a  sensitive  state,  when  convales- 
cent from  measles.  The  infection  spread  by  the  lymphatic  chan- 
nels and  became  generalized.  According  to  the  literature,  primary 
tubercle  of  the  conjunctiva  is  a  grave  form  of  infection,  with  l)ad 
prognosis.  Diagnostically  it  must  be  differentiated  from  .syphilis, 
mucus-plac^ues,  sporotrichosis,  and  perikeratitis.  The  treatment 
is  lo(!al  and  general  surgery  is  not  indicated.  Cautery  may  be 
used.  Tuberculin  must  be  used  with  caution,  but  is  indicated  in 
localized  lesions  in  order  to  immunize  the  organism  against  general 
infection.  It  is  contraindicated  when  there  is  great  weakness, 
fever,  or  hemoptysis. 

A  Case  of  Suspected  Solitary  Tubercular  Tumor  in  Fun- 
dus OcuLi  (Y.  Onishi,  in  Nippon  Gankagakkaizassi,  18,  no. 
3,  320-324,  1914;  ref.  Ztbl.  f.  d.  ges.  Ophth.,  etc.,  2,263;  Berhn, 
1920). 

Male,  aged  twentj'-three  years,  suffering  from  catarrh  of  right 
pulmonary  apex,  was  suddenly  affected  in  July,  1912,  with  cloud- 
ing of  the  lower  portion  of  the  visual  field  in  the  right  eye.  Positive 
Wassermann  and  von  PirqiK^t  i-eactions.  By  the  end  of  September 
a  yellowish,  light  red,  elliptic  tumoi'  had  formed  closely  above  the 
macula  lutea.  The  ensuing  ocular  change  measured  3  mm.  in 
papillary  diameter  and  lifted  up  the  retina  for  about  4  diopters. 
The  fovea  centralis  was  surrounded  by  numerous  small  white  spots, 
forming  a  star-lik(>  figure.  Large  central  scotoma.  Treatment 
with  potassium  ioditl  and  by  inunction  continued  for  ten  months; 
gradual  reduction  of  focus,  with  simultaneous  improvement  in 
visual  acuity  from  0.1  to  0.4  Onishi  believes  this  focus  to  be  a 
solitary  tubercle. 
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Tuberculosis  of  the  Choroid  (L.  Ortin,  in  Ai-ch.  d.  Ophth. 
hispan.  amer.,  14,  no.  163,  349-358;  Barcelona,  1914). 

Case  Report. — Boy,  aged  four  years,  enlargement  of  right  eye 
so  that  closure  of  lids  is  impossible;  no  ocular  movement  possible; 
eye  directed  downward;  sight  =  0.  Bulbous  protrusions  of  sclera; 
no  perforations;  iris  and  crystalline  lens  normal.  Eyeball  con- 
tains a  tumor  the  size  of  a  nut;  the  detached  retina  covers  the 
tumor.  The  boy  had  several  severe  attacks  of  pain,  and  the  condi- 
tion had  been  diagnosed  as  cj^sticercus  or  malignant  tumor.  After 
enucleation,  the  entire  vitreous  body  proved  to  be  one  tuberculous 
knob  containing  a  caseous  nucleus  and  numerous  epithelioid  and 
giant-cells. 

Two  Cases  of  Solitary  Tuberculosis  of  the  Posterior 
Bulbar  Portion  (A.  N.  Natanson,  II,  Klin.  M.  f.  Augenhk., 
48;    113-125,  Stuttgart,  1910). 

Case  Reports. — Delicate  but  healthy  boy,  aged  two  years; 
slightly  enlarged  gland  in  front  of  left  ear;  yellow  reflex  in  left  eye. 

Clinical  ocular  findings,  left  eye:  Cornea,  anterior  chamber,  iris, 
cr^J'stalline  lens,  normal;  pupil  wide  and  fixed  ("Lichtstarr"); 
eye  completely  insensible  ("reizlos");  ocular  fundus  shows  yellow- 
ish-white reflex  without  special  symptoms;  increased  tension; 
amaurosis.     Right  eye  normal.     Ocular  diagnosis :  Retinal  glioma. 

Treatment:  Enucleation  of  eyeball  and  excision  of  optic  nerve 
almost  down  to  optic  foramen;  recovery;  dismissed  ten  days 
after  operation;   further  post-operative  history  unknown. 

Microscopic  findings:  Normal  cornea  with  a  few  leukocytes 
on  its  posterior  surface;  central  parts  of  anterior  chamber  show 
normal  depth;  normal  iris  adheres  peripherally  to  cornea  and  dis- 
places angle  of  ocular  cham])er;  normal  crystalline  lens;  ciliaiy 
body  slightl}'  atrophic;  a  strictly  defined  and  typically  tuberculous 
node  in  anterior  temporal  portion  of  choroid ;  rest  of  choroid  to  edge 
of  tumor  markedly  atrophied;  nasally  4  mm.  and  temporally  6  mm. 
from  papillary  area,  the  choroid  begins  to  be  uniformly  inspissated 
and  transformed  into  granular  tuberculous  tissue  with  epithelioid 
and  round  cells,  numerous  giant  cells,  and  extended  caseation. 
The  papilla  is  supplanted  by  a  caseous  tumor;  papillary  necrosis 
extends  through  lamina  cribrosa  to  optic  nerve;  detached,  ab- 
normal but  non-tuberculous,  retina  adheres  centrally  to  tumor; 
posterior  portion  of  sclera  adheres  firmly  to  tubeiculous  choroid. 
Near  opening  of  optic  nerve  the  tumor  has  broken  through  and  in- 
vaded the  retrobulbar  tissue;   the  excised  portion  of  optic  nerve 
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shows  necrosis  of  ncrvo-tiuiik  with  tuberculous  infiltration  of 
sheath. 

A  similar  case  is  reported  by  J.  Junp;  in  Arch.  f.  Ophth.,  37,  no.  4, 
125-15S,  Leipzig,  1891. 

Boy,  ufted   two  years;    scrofulous;    j-ellow  reflex  in  right  eye. 

Clinical  ocular  findings:  Left  eye  normal.  Kight  eye  insensible; 
cornea  normal;  anterior  chamber  shows  normal  depth;  tension 
normal;     amaurosis;    yellow   i-eflex   without   special   symptoms. 

Ocular  diagnosis:  Glioma  or  pseudoglioma.  Enucleation  pro- 
posed but  refused. 

Clinical  ocular  findings  two  months  later,  right  eye:  Both  lids 
swollen;  eye  enlarged  and  protruding;  slight  clouding  of  cornea; 
shallow  anterior  chamber,  iris  tinged  green;  posterior  synechia 
caused  irregular  pupil  which  was  filled  with  exudate;  tension 
probably  slightly  increased.  Ocular  conjunctiva  protrudes  tem- 
porally at  several  millimeters  from  limbus;  at  tip  of  protrusion 
there  is  a  perforation  admitting  a  probe  to  the  ocular  cavity. 

Ocular  diagnosis:  Intra-ocular  tuberculosis.  Enucleation  ad- 
vised. At  operation  the  ocular  conjunctiva  surrounding  the  per- 
foration was  left  in  place,  though  a  quantity  of  caseous  matter  was 
voided;  the  optic  nerve  was  normal  at  the  place  of  incision. 

Post-operative  history:  One  week  after  enucleation  pneumonia 
set  in;  tuberculosis  suspected  and  boy  transferred  to  children's 
hospital;  later  history  unknown. 

Microscopic  findings :  The  middle  and  deep  corneal  layers  show 
diffuse  small-cell  infiltration;  hemorrhagic  exudate  in  anterior 
chamber;  hyperemic  iris  with  round-cell  infiltration;  pupil  filled 
with  fibrinous  exudate;  pupillary  edges  adherent  to  anterior  sur- 
face of  crystalline  lens. 

The  ciliary  body  and  posterior  chamber  transformed  into  tuber- 
culous granular  tissue,  completely  walling  in  the  crystalline  lens; 
complete  destruction  of  choroid,  retina,  lamina  elastica  chorioidea. 
The  whole  eye  was  filled  with  granulations  containing  round,  epithe- 
lioid, and  giant  cells;  many  large  tuberculous  nodes  with  rather 
few  tubercle  bacilli;  the  center  of  the  granulations  was  formed  by 
a  caseous  focus.  Tuberculous  granulations  invade  all  layers  of  the 
sclera,  infiltrate  the  ocular  conjunctiva  covering  the  sclera,  and  ex- 
tend through  the  papilla  to  the  lamina  cribrosa. 

Tuberculous    Panophthalmia    After    Confinement     (M. 

Kellermann,  in  Zeit.  f.  Augenhk.,  20,  no.  5,  464-467;  Berlin,  1908). 

Case  Report. — Female,  aged  twenty-six  years;    admitted  to 
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clinic  July,  1907.  Two  healthy  children;  last  normal  confinement 
two  months  ago ;  two  weeks  after  confinement  inflammation  of  right 
eye  set  in;  no  trauma.  Swelling  of  lid  and  pus  formation;  swell- 
ing progressed  gradually;  rapid  loss  of  visual  acuity;  no  medical 
advice  sought  before  admittance  to  clinic. 

Clinical  findings:  General  examination  negative.  Left  eye 
normal.  Right  eye:  Marked  edema  of  conjunctiva;  sUght  secre- 
tion; two  scleral  perforations  near  and  just  posterior  to  insertions 
of  superior  and  external  recti ;  perforations  are  as  large  as  peas  and 
yellow  particles  protrude  therefrom.  Cornea  absolutely  clouded; 
no  light  reflex. 

Bacteriologic  findings :  Secretion  and  necrosed  particles  negative. 

Diagnosis:  Postpuerperal  metastasis  of  apparently  unknown 
etiology. 

Treatment:    Enucleation  of  eyeball. 

Microscopic  findings :  Numerous  round-cells,  enlarged  capillaries, 
leukocytes  with  lobular  nucleus  in  conjunctiva;  anterior  chamber 
filled  with  fibrinous  and  granular  tissue;  sclera  abnormally  in- 
spissated, with  blood  pigment  between  the  individual  lamellae; 
perforations  are  bordered  with  granular  tissue.  Cornea  shows 
diffuse  infiltration  with  various  leukocytic  cells;  no  epithelial  de- 
fect, no  signs  of  past  or  present  ulceration.  Iris  and  ciliary  body 
are  unrecognizable,  four  times  their  original  thickness,  and  trans- 
formed into  granulations.  Crystalline  lens  cataractous.  Vitre- 
ous body,  choroid,  retina,  and  anterior  uveal  tract  are  trans- 
formed beyond  identification  and  supplanted  by  granular  tissue. 

Histologic  findings:  No  leukocytic  infiltration  except  in  cornea 
and  sclera;  with  the  exception  of  the  change  in  the  crystalline  lens 
the  entire  eyeball  is  one  giant  tuberculous  conglomeration  perfor- 
ating the  thickened  capsule  of  the  eye  in  two  places. 

A  similar  case  has  been  reported  by  De  Lieto-Vollare,  Lav.  d. 
Chn.  ocul.  d.  R.  Univ.  di  Napoli,  5,  1897.  In  Lieto's  case  the 
retina  also  was  slightly  involved  in  the  tuberculous  process,  and 
the  course  of  the  disease  was  subacute. 

Primary  Tuberculosis  of  Bulbar  Conjunctiva  (W.  Reis, 
in  Klin.  M.  f.  Augenhk.,  45,  158-170,  Stuttgart,  1907).  Ten  cases 
only  reported  in  literature  to  1904. 

Case  Histories 
W.  Keis:    Girl,  aged  sixteen  years.     General  history  negative. 
In  fall  of  1905  right  eye  showed  reddening  of  nasal  portion;  some- 
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what  later  a  small  tumor  doveloped  and  gradually  enlarged. 
April,  1906,  admitted  to  hospital. 

Clinical  findings:  (Icncial  examination  negative;  no  enlarge- 
ment of  lymph-glands.  Right  eye:  Tumor  size  of  a  pea  in  nasal 
portion  of  bulbar  conjunctiva;  base  of  tumor  fused  into  surround- 
ing sclera;  ocular  conjunctiva  covering  tumor  was  flexible  and 
markedly  infused  with  blood. 

Treatment:  Medical  at  fii-st;  then  enucl(>ation  of  tumor;  base 
of  tumor  was  found  to  be  so  intimately  fused  with  the  scleral  wall 
that  tumor  was  cut  from  its  base  to  prevent  injury  of  the  eyeball; 
at  the  insertion  of  the  internal  rectus  I'cildish-gray,  gelatinous 
matter  was  found;  wound  sutured. 

Post-operative  findings:  By  the  end  of  April  wound  healed. 
On  nasal  portion  of  bulbar  conjunctiva  a  painless,  rosy,  thick 
tumor,  13^  cm.  at  base;  yellowish  nodes  scattered  over  surface  of 
tumor;  near  limbus  tumor  shows  operative  scars.  Normal  cornea 
and  iris;  crystalline  lens  transparent;  visual  acuity  diminished  to 
1/3;  pupil  regularly  enlarged  after  atropin  instillation.  Vitreous 
body  shows  numerous  uniform  cloudings;  papilla  slightly  hypere- 
mic;   no  changes  in  fundus. 

Histologic  findings:  Tumor  sections  show  typical  structure  of 
tuberculous  nodes  with  caseous  foci. 

Animal  experiment:  Yellow  node  of  bulbar  conjunctiva  excised 
and  intraperitoneally  injected  into  guinea-pig;  animal  killed  later; 
tuberculosis  of  mesenteric  lymph-glands  and  pseudo-tuberculosis 
of  spleen  diagnosed  at  autopsy. 

Tuberculin  test :  Made  May  12.  Injection  of  1  mgni.  old  Koch 
tubercuhn;  general  reaction;  normal  temperature  fluctuations 
between  36.6°  and  37°;  after  injection  evening  temperature  rose 
to  39°  and  decreased  gradually;  specific  ocular  reaction;  redden- 
ing and  swelling  of  bulbar  conjunctiva,  hyperemia  of  palpebral 
conjunctiva;   glueing  of  lids  next  morning. 

Walb:  First  case  reported  in  Hterature;  published  in  Klin.  M. 
f.  Augenhk.,  1875.  Case  history:  Young  boy;  scrofulous;  caries 
of  temporal  bone  with  lymphomata  colli.  Ocular  findings:  Irreg- 
ular conjunctival  tumor  in  upper  quadrant  of  bulbar  equator. 
Pathologic  findings:  Tuberculous  tissue.  Complications,  pan- 
ophthalmitis. 

Wagenmann:  Reported  in  Arch,  f .  Ophth.,  1888.  Case  history: 
Male,  aged  thirty-four  years.     Pulmonary  tuberculosis.     Tumor 
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size  of  a  pea  in  lower  inner  quadrant  near  limbus.  Bacteriologic 
finding:  Tubercle  bacilli.  Complications:  Peripheral  clouding  of 
crystalline  lens.  Recovery  after  five  months;  six  months  later 
death  from  pulmonary  tuberculosis. 

Griffith:  Reported  in  Nagel's  Jahresber.,  1889.  Case  history: 
Boy,  aged  four  years;  lymphomata  colH.  Ocular  finding:  Thick 
elevation  near  limbus.  Pathologic  finding:  Tuberculous  tissue. 
Complication:     Palpebral   lupus.     Recovery   after   five   months. 

Ricke:  Reported  in  Arch.  f.  Augenhk.,  1891.  Case  history: 
Male,  aged  seventy-three  years.  Costal  caries.  Ocular  finding: 
Tumor  size  of  pea  outside  of  limbus.  Bacteriologic  finding  nega- 
tive. Pathologic  finding:  Tuberculous  tissue.  Complication: 
Tuberculosis  of  iris.     Later  history  unknown. 

MoAURo:  Reported  in  Atti  d.  Acad.  med.  di  NapoH,  1897; 
cited  by  Saemisch  in  Hdb.  d.  ges.  Augenhlk.,  5,  1904.  Case  history 
not  given. 

Uhthoff:   Reported  in  Berl.  klin.  Woch.,  1900. 

Case  history:  Girl,  aged  fifteen  years;  tuberculosis  of  nasal 
sinuses.  Ocular  finding:  Round  tumor,  1  cm.  diameter,  in  lower 
inner  quadrant  adjoining  limbus.  Pathologic  finding:  Tuber- 
culous tissue.  Positive  tuberculin  reaction.  Later  history  un- 
known. 

BossALiNo:   Reported  in  Ann.  di  Ottalm.,  1901. 

Case  history:  Girl,  aged  seven  years.  General  examination 
negative.  Ocular  finding:  Diffuse  tumor,  4  mm.  thick,  near  outer 
limbus.  Pathologic  finding:  Tuberculous  tissue.  No  recurrence 
after  seven  months. 

PucciONi:  Reported  in  Ann.  di  Ottalm.,  1902.  Case  history: 
Boy,  aged  eight  years;  general  examination  negative.  Ocular 
finding:  Round  tumor  size  of  pea  at  insertion  of  external  rectus. 
Bacteriologic  finding:  Tubercle  bacilli.  Pathologic  finding: 
Tuberculous  tissue.     No  recurrence. 

Chevalleran  and  Chaillous:  Reported  in  Cong.  d.  1.  Soc. 
franc.  d'Opht.,  1904.  Case  history:  Male,  aged  forty  years. 
Chronic  bronchitis  and  testicular  tuberculosis.  Ocular  finding: 
Thickened  bulbar  conjunctival  walls  in  entire  limbus.  Bacterio- 
logic finding:  Positive  inoculation  of  rabbit  resulted  in  peritoneal 
and  iris  tuberculosis.  Pathologic  finding:  Diffuse  infiltration 
without  typical  tuberculous  structure.     Later  histor}'  unknown. 
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Lafon:  Reported  in  These  de  Bordeaux,  1!)U1.  Case  liistory: 
Woman,  aged  twenty-two  years;  tumor  albus  cubiti.  Ocular 
finding:  Tumor,  8  mm.  wide,  6  mm.  In'sli,  oii  temporal  side  of 
limbus  and  invading  cornea.  Pathologic  hn(hngs:  Fibromyxoma 
telangioma;  recurrent  tumor  shows  some  caseous  foci  and  giant- 
cells.  C'omplications:  Punctate  cataract;  recurrent  tumor  four 
months  later,  also  tumor  albus  carpi. 

Solitary  Tuberculous  Tumor  in  Papillary  Region  of 
Optic  Nerve:  P.  Verderame:  KHn.  M.  f.  Augenhk.,  46,  401-416, 
Stuttgart,  1908. 

Case  report:  Manied  woman,  aged  thirty-six  years.  Family 
history  negative.  Right  pknnisy  with  liquid  effusion  for  five 
weeks;  slight  reddening  of  left  eye  previous  to  pleuritic  attack; 
intense  reddening  and  swelling  of  left  eye  since  pleurisy:  amaurosis; 
intense  bulbar  [)ain. 

Clinical  findings:  June  30,  normal  right  eye;  vision  5/5.  Left 
eye:  Marked  ciliary  edema;  hyphema  of  anterior  chamber;  plastic 
iris;  gray  reflex  in  fundus  oculi.  T.-f-l.  Eyeball  painful  to  touch; 
intense  pain.    Vision  =  0. 

Treatment:  Pressure  bandage,  pain  and  tension  diminished. 
July  19,  violent  pains;  eyeball  enucleated  in  narcosis;  marked 
hemorrhage  into  orbital  tissue.  July  29,  complete  ptosis.  August 
2,  faradization.  September  11,  no  ptosis,  levator  functions 
normally. 

Microscopi(;  findings:  l^anor  consists  of  typical  tubercles. 
The  detached  retina  adheres  slightly  here  and  there  to  the  choroid ; 
these  adhesions  prove  to  be  choi'ioretinal  foci.  Posterior  chamber 
and  ciliary  process  are  filled  with  fibrinous  exudate;  atrophic  iris 
adheres  with  pupillaiy  edge  to  anterior  surface  of  crystalline  lens; 
rest  of  iris  protrudes.  Choroid  shows  thick,  diff'use  infiltration 
throughout,  numerous  scattered  Langhans '  giant  cells  surrounded 
by  epithelioid  cells;  suprachoroidal  tissue  shows  thick  nests  of 
lymphocytes.  Pupillary  area  shows  thick  nests  of  lymphocytes  and 
crater  formation,  filled  with  exudate  containing  detached  pigment 
cells  and  detritus.  At  one  place  near  the  adhesion  of  capsule  and 
pupillary  edge  there  is  a  giant  cell  containing  numerous  irregularly 
distributed  nuclei  and  pigment  atoms.  Surface  layers  of  crystalline 
lens  show  extensive  decay.  Corneal  endothelium  is  partially  de- 
fective; anterior  surface  of  cornea  shows  scattered  lymphocj^tes. 
Conjunctival  portions  of  tumor  show  lymph-vessels  filled  with 
leukocytes  and  numerous  obliterated  capillaries. 
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A  Rare  Case  of  Epibulbar  Tuberculosis  (R.  Bergmei.ster : 
Wien.  med.  Woch.,  71,  No.  24,  1045-1049,  June,  1921). 

Bergmeister  reported  the  anatomic  findings  of  an  enucleated  eye- 
ball from  a  man  thirty-three  years  of  age,  who  was  affected  for  years 
with  recurrent  "scrofulous"  corneal  and  conjunctival  inflamma- 
tions. The  eyeball  showed  superficial  and  deep  corneal  cloudings 
and  two  yellowish  tumors  about  as  large  as  half  a  lentil.  Wasser- 
mann  reaction  negative.  Swollen  glands  in  neck  and  axilla; 
former  bilateral  catarrh  of  pulmonary  apex. 

Microscopic  findings :  Complete  scleral  necrosis  at  site  of  tumors ; 
conjunctival  edema;  infiltration  of  lymphocytes,  plasma  cells, 
scattered  typical  non-vascularized  tuberculous  nodes  with  giant- 
cells;  also  conglomerate  tubercles.  This  infiltration  spreads  sub- 
epithelially  deeply  into  the  cornea,  the  canthus,  into  the  anterior 
chamber  along  the  pectinate  ligament  and  within  the  tissue  of 
the  iris. 

The  necrosis  of  the  sclera  was  supposed  to  be  due  to  repeated  tu- 
berculin treatments  causing  excessive  increase  in  antibody  forma- 
tion. Edema  and  partial  necrosis  of  retinal  layers  was  said  to  be 
the  effect  of  toxins. 


BASAL   CELL  CARCINOMA  OF   THE   ORBIT  AND 
ETHMOID:  OPERATION;  RADIUM  APPLICATION 

JOHN    GREEN,    JR.,    M.D. 

St.  Louis,  Mo. 

Carcinoma  of  the  orbit  by  direct  extension  from  primary 
malignant  growths  in  the  lacrimal  glands,  lid§,  and  skin  is 
not  very  rare,  and  a  nmiiber  of  cases  have  been  recorded  in 
the  literature.  Much  less  frequent  are  cases  of  orbital  car- 
cinoma where  metastasis  has  occurred  through  the  blood- 
stream from  a  primary  focus  distant  from  the  orbit.  Fin- 
noff,*  in  a  recent  study,  was  able  to  find  only  17  authentic 
examples  of  metastatic  carcinoma  of  the  orbit. 

The  case  herewith  presented  belongs  to  the  category  of 
orbital  carcinoma  by  direct  extension.    It  is  deemed  worthy 

*  Finnoff:  Am.  Jour.  Ophthalmology,  Series  3,  Vol.  iv,  No.  4,  p.  2.51. 
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of  record  for  the  following  reasons:  (1)  It  presented  an 
ophthalmologic  and  surgical  dilemma;  (2)  it  illustrated  a 
remote  danger  from  the  application  of  radium;  (3)  the 
procedure  adopted,  entirely  justifiable  from  the  strictly 
surgical  standpoint,  proved  disastrous  to  the  eye. 

Case  Report. — Mrs.  M.  T.,  aged  fifty-three  years,  came  undei 
my  observation  July  22,  1920,  complaining  of  protrusion  of  the 
left  eye. 

General  History. — One  sister  died  of  tuberculosis;  mother  dead 
(cause  unknown,  but  she  had  tuberculous  glands).  No  malignancy 
in  the  family. 

The  patient's  general  health  has  always  been  good.  Has  had 
measles,  pertussis,  pneumonia  (three  years  ago),  rheumatism  (?). 
Every  spring  and  fall  since  the  age  of  sixteen  she  has  had  a  "break- 
ing out,"  calletl  eiysipelas  by  some  of  her  medical  advisers.  She 
is  often  dizzy  and  has  smothering  spells.  Three  weeks  ago  a  left 
upper  molar  was  extractetl,  followed  by  chills  and  fever.  Meno- 
pause four  years  ago.     Two  of  four  children  are  living. 

General  Examination. — The  patient  appears  in  fair  health. 
Weight,  131 V2  pounds;  temperature,  normal;  pulse,  88;  heart, 
lungs,  and  abdomen  normal.  There  is  a  slight  edema  of  the  feet. 
Urine  analysis  negative,  except  for  epithelial  cells  and  a  few  bac- 
teria. Blood  pressure,  122-72.  Hemoglobin,  80  per  cent.;  clot- 
ting time,  two  and  one-quarter  minutes.     Wassermann,  negative. 

Ocular  History. — Fifteen  3'ears  ago  she  noticed  a  swelling  of  the 
skin  over  the  bridge  of  the  nose.  The  physician  first  consulted 
called  it  "lupus."  His  treatment  failing,  the  patient  consulted 
an  irregular  practitioner  who  diagnosticated  "cancer"  and  applied 
pastes.  The  lesion  eventually  healed,  but  only  superficially,  as 
events  proved. 

Seven  years  ago  she  observed  a  small  hard  nodule  at  the  lower 
left  orbital  margin.  This  increased  in  size  very  slowly  for  five 
years,  but  hardly  at  all  during  the  past  two  years.  There  have 
been  some  aching  and  soreness  behind  the  left  eye.  The  pro- 
trusion of  the  left  globe  was  observed  about  five  years  ago. 

Ocular  Examination. — Right  eye,  highly  myopic  (over  20  D., 
retinoscope).  Posterior  staphyloma  and  macular  retinochoroidal 
atrophj\  V.R.E.,  fingers  at  1  meter  (eccentric);  L.E.  +  .50  sph. 
=  6/5.     Fundus  of  left  eye,  normal. 

There  is  a  hard,  rounded  growth,  1  cm.  in  diameter,  about  the 
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middle  of  the  lower  orbital  margin.  Just  mesially  is  another 
smaller  rounded  nodule.  On  the  bridge  of  the  nose,  below  the 
level  of  the  eyebrows,  is  a  typical  "paste"  sear,  which  extends  a 
few  millimeters  toward  the  left  inner  angle.  There  is,  however, 
an  island  of  normal  skin  between  the  scar  and  the  caruncle. 

The  patient  was  referred  to  a  rhinologist,  Dr.  C.  F.  Pfingsten, 
who  reported  that  there  was  a  slight  bulging  of  the  left  lateral  wall 
of  the  nose,  and  that  the  septum  was  deviated  to  the  left.  An 
.r-ray  picture  (frontal)  failed  to  disclose  any  abnormal  condition 
in  the  orbit,  but  did  show  a  mottled  or  moth-eaten  appearance  of 
the  left  antrum.  On  puncturing  the  antral'  wall  the  trocar  en- 
countered firm  (bony)  resistance  a  few  millimeters  within  the 
antral  cavity.  Provisional  diagnosis:  Osteosarcoma  of  the 
antrum  with  secondary  involvement  of  the  orbit.  The  patient 
was  referred  to  Dr.  Ellis  Fischel  for  surgical  consultation. 

In  view  of  the  uselessness  of  the  right  eye,  it  was  difficult  to 
decide  whether  any  operation  on  the  left  orbit  was  justifiable, 
especially  as  the  orbital  growth  had  produced  only  slight  exoph- 
thalmos (exophthalmometer,  R.,  153/^;  L.,  17)  and  there  was  no 
severe  pain.  It  seemed  to  Dr.  Fischel  and  myself  that  an  incision 
along  the  lower  orbital  border  to  permit  the  removal  of  a  fragment 
of  a  nodule  for  microscopic  examination  was  justifiable,  and  would 
not  imperil  the  globe.  If  a  malignant  orbital  growth  was  found, 
it  was  decided  to  implant  radium  needles. 

A  detailed  explanation  of  the  surgical  and  ophthalmologic 
quandary  was  made  to  the  patient,  and  she  finally  decided  to  sub- 
mit to  operation.  This  was  performed  August  4,  1920,  by  Dr. 
Ellis  Fischel,  to  whom  I  am  indebted  for  the  following  notes : 

"A  13^ -inch  incision  along  the  infra-orbital  ridge  was  carried 
down  to  the  bone.  The  tumor  mass  in  the  floor  of  the  orbit  proved 
to  be  very  thin  bone,  which  had  been  broken  through  by  a  soft 
tumor  growing  below  it.  Small  section  of  tumor,  adherent  to  bone, 
reported  (frozen  section)  'basal  cell  epithelioma.'  It  was  now 
judged  that  we  were  dealing  with  a  very  slow-growing  malignant 
tumor,  the  original  site  of  which  was  the  bridge  of  the  nose.  In 
view  of  the  clinical  evidence  and  operative  findings  so  far  the 
antrum  must  be  involved.  One-half  inch  of  the  old  scar  on  the 
bridge  of  the  nose  was  deeply  excised  in  order  to  substantiate  the 
hypothesis  of  the  origin  of  the  trouble.  Beneath  this  scar  extensive 
tumor  infiltration  was  found.  The  nasal  process  of  the  frontal 
bone  was  apparently  infiltrated.     The  left  antrum  was  widely 
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opened  through  the  eanino  fossa.  A  thorough  digital  and  instru- 
mental exaniinatiou  failed  to  discover  any  disease.  A  rounded 
bony  mass  covered  by  smooth  mucous  membrane  projected  from 
the  mesial  and  superior  walls  of  the  antrum.  This  was  judged  to 
be  an  enlarged  ethmoid  cell.  It  was  punctured,  and  tumor  masses 
similar  to  those  iii  the  ()rl)it  were  removed  by  the  curet.  Sixty- 
two  and  one-half  mgm.  of  radium  in  a  0.5  nun.  silver  tube,  in- 
closed in  1  mm.  rubber,  was  placed  in  the  ethmoid  cavity;  123^ 
mgm.  of  radium  in  a  gold  needle  was  inserted  into  the  tumor  tissue 
in  the  wound  in  the  orbit;  two  gold  needles,  each  containing  12^ 
mgm.  of  radium,  were  placed  (hn'ply  in  the  tumor  tissue  through 
the  incision  over  the  bridge  of  the  nose.  The  skin  incision  was 
closed  with  six  interrupted  horsehair  sutures.  Ru})ber  drain  in 
orbit.  Antrum  packed  loosely  with  iodoform  gauze.  Patient 
left  the  table  in  good  condition." 

The  excised  tissue  from  the  bridge  of  the  nose  and  the  masses 
curetted  from  the  ethmoid  cells  were  submitted  to  a  pathologist, 
Dr.  George  Ives,  who  reported  typical  basal  cell  carcinoma. 

The  i-adium  needle  was  removed  from  the  orbital  wound  at  the 
end  of  eight  hours  =  100  mgm.  hours.  The  needles  in  the  nose  and 
ethmoid  were  removed  in  fifteen  hours,  a  total  of  13123^  mgm. 
hours. 

The  patient  had  a  severe  general  reaction,  the  temperature 
reaching  104°  F.  on  the  second  post-operative  day,  accompanied 
by  delirium.  The  temperature  did  not  reach  normal  until  the 
tenth  post-operative  day.  August  10:  Free  purulent  discharge 
from  wound  of  orbit  and  much  swelling  over  the  left  antrum.  This 
diminished  after  the  insertion  of  a  gauze  drain.  August  13: 
There  is  much  edema  of  the  eyelids.  The  eye  can  be  inspected 
and,  save  for  conjunctival  congestion,  looks  normal.  Mobility 
impaired  downward.  Accurate  visual  test  impossible,  but  patient 
counts  fingers  at  12  feet.  Ophthalmoscope,  media  clear;  fundus 
normal.  August  14:  The  patient  was  permitted  to  return  to  her 
home  in  the  country  and  placed  in  the  care  of  the  family  physician. 
Nothing  more  was  heard  of  her  until  August  28,  when  her  physician 
telephoned  that  she  was  very  ill  with  erysipelas.  December  4, 
the  patient's  husband  wrote  that  his  wife  could  not  see  out  of  her 
left  eye — that  the  eye  "seemed  to  be  lost." 

She  did  not  appear  in  St.  Louis  until  January  28,  1921.  She 
stated  that  following  the  attack  of  erysipelas  there  were  infection 
and  discharge,  and  pieces  of  bone  came  out.    Now  complains  of 
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pain  in  the  left  superior  maxilla  and  discharge  into  the  nose  and 
mouth.  There  is  considerable  edema  of  the  lids.  Left  eye, 
phthisis  bulbi.  V.  =  0.  Below  the  inner  canthus  is  a  smooth 
opening  into  the  antrum  which  contains  loose  sequestra.  There 
is  another  opening  in  the  canine  fossa.  February  3,  1921,  a  large 
sequestrum  in  the  ethmoid  region  was  removed.  The  orbito- 
antral  opening  continues  to  discharge  sequestra.  The  patient's 
weight  has  dropped  to  1 14.  There  is  no  evidence  of  tumor  tissue 
anywhere. 

She  was  instructed  to  return  in  six  weeks,  but  failed  to  do  so. 
A  letter  (March  18,  1922)  to  her  physician  elicited  the  simple 
statement  that  she  was  "better." 

The  sequence  of  pathologic  events  seems  clear.  A  malig- 
nant growth  originating  in  the  skin  over  the  bridge  of  the 
nose  healed  superficially,  but  tumor  cells  infiltrated  the 
nasal  process  of  the  frontal  bone  and  finally  involved  the 
ethmoid.  It  is  reasonable  to  suppose  that  the  orbit  was 
involved  from  the  ethmoid  cells,  although  the  possibility 
of  subcutaneous  extension  directly  from  the  site  of  the 
original  lesion  on  the  bridge  of  the  nose  may  also  be  con- 
sidered. 

Was  the  radium  implanted  in  the  orbit  directly  responsible 
for  the  loss  of  the  eye?  I  believe  that  one  can  safely  answer 
this  question  in  the  negative.  The  total  mgm.  hours  of  all 
the  radium  implantation  amounted  to  14123^,  of  which 
only  100  mgm.  hours  were  used  in  the  orbit.  It  is  well 
known  that  the  cornea  and  sclera  are  particularly  resistant 
to  radium  emanations.  In  the  treatment  of  cancers  of  the 
lid  much  heavier  doses  have  been  given  without  screening 
(300  mgm.  hours  or  more),  without  damage  to  the  globe, 
although  lashes  have  been  lost  and  conjunctivitis,  wdth 
edema  of  the  lids,  has  ensued.  In  the  treatment  of  malig- 
nant growths  of  the  antrum  a  dosage  as  high  as  2400  mgm. 
hours  has  been  given  without  detriment  to  the  eye. 

There  can  be  no  question  that  the  radium  implanted  in 
the  orbit  led  to  destruction  of  tumor  tissue,  leaving  an  open 
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wound  which  became  infected.  At  the  time  the  patient  left 
the  hospital  this  infection  was  well  under  control.  Later, 
a  more  severe  type  of  infection,  probably  streptococcal,  led 
to  necrosis  of  bone,  erosion  of  the  sclera,  perforation  of  the 
globe,  and  phthisis  bulbi. 

DISCUSSION  OF  PAPERS  OF  DRS.  ROY  AND  GREEN 

Dr.  William  C.  Finnoff,  Denver,  Colo.:  It  is  the  first  part  of 
Dr.  Roy's  paper  I  wish  to  discuss,  regarding  the  case  of  tubercu- 
loma diagnosed  from  the  tuberculin  test.  We  are  not  justified  in 
making  a  diagnosis  of  tuberculosis  of  the  eye  on  the  simple  test 
l)y  tuberculin.  Syphilis  and  focal  infection  must  always  be  ex- 
cluded l)efore  that  diagnosis  can  be  made.  One  reason  that  there 
is  so  much  confusion  in  the  diagnosis  of  tuberculosis  is  because  of 
the  terminology  applied  to  the  various  reactions  to  tuberculin  and 
an  improper  understanding  of  the  reactions.  We  have  three  dis- 
tinct reactions  to  tuberculin:  One  is  the  local  reaction  which 
occurs  at  the  seat  of  the  injection  of  the  tuberculin.  The  second 
is  the  general  or  constitutional  reaction  in  which  we  have  an  ele- 
vation of  temperature,  frequently  a  chill,  and  malaise.  The 
third  is  the  focal  reaction;  this  occurs  in  the  eye,  and  is  manifested 
by  an  increase  in  the  sjanptoms  present  in  the  eye.  It  is  only  the 
focal  reaction  that  is  a  positive  diagnostic  reaction  of  tuberculosis 
in  the  eye.  The  local  reaction  simply  proves  that  the  patient  is 
sensitive  to  tuberculin;  the  general  reaction  also  proves  that 
point,  and  it  might  prove  that  the  patient  has  had  tuberculosis, 
but  it  does  not  prove  that  the  eye  condition  is  tuberculous. 

Dr.  a.  E.  Davis,  New  York  City:  I  wish  to  add  my  testimony 
in  confirmation  of  what  Dr.  Finnoff  has  said.  I  think  the  question 
in  Dr.  Roy's  paper  as  to  why  some  surgeons  have  reported  so  few 
cases  of  ocular  tuberculosis  can  be  easily  answered;  it  is  due 
simply  to  the  fact  that  they  do  not  take  the  trouble  to  make 
diagnostic  tuberculin  tests.  They  will  have  a  Wassermann  test ; 
they  will  open  the  sinuses,  take  out  the  teeth,  take  out  the  appen- 
dix, but  they  will  not  take  the  trouble  to  make  such  simple  tests 
as  the  tuberculin  tests.  That,  to  me,  accounts  for  so  few  cases  of 
ocular  tuberculosis  reported  by  some  surgeons,  in  contrast  to  many 
cases  reported  by  others.  Three  concrete  examples  will  illustrate 
this  point: 
9 
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Some  years  ago  a  patient  from  the  Central  West  had  been 
treated  for  sixteen  years  for  sj^phihs,  which  he  did  not  have.  He 
had  lost  the  sight  of  one  eye,  and  the  other  had  about  8/200 
vision,  owing  to  choroiditis.  The  simple  tuberculin  tests  were 
made  by  me,  the  von  Pirquet  and  subcutaneous,  with  all  three 
phases  of  reaction,  which  established  the  etiology,  and  under 
tuberculin  treatment  the  choroiditis  was  checked  and  vision  re- 
stored in  one  eye. 

Within  the  last  four  weeks  another  patient  was  sent  me  suffering 
with  choroiditis,  for  which  she  had  been  treated  for  five  years 
without  the  etiology  being  discovered.  The  patient  looked  to  be 
in  perfect  health,  weighed  160  pounds.  She  had  been  treated  for 
syphilis  and  rheumatism,  although  the  Wassermann  was  negative. 
The  patient  was  ahnost  a  nervous  wreck  because  no  cause  for  the 
trouble  could  be  found.  The  tuberculin  tests  had  not  been  made. 
These  were  made  by  me  and  she  reacted  to  every  phase — local, 
focal,  and  general.  We  now  at  least  know  to  what  the  trouble 
is  due. 

A  third  case  illustrates  fully  a  point  I  desire  to  impress  upon  the 
Society,  that  is,  the  physical  appearance  of  the  patient  should  not 
guide  us  as  to  whether  we  should,  or  should  not,  make  the  tubercu- 
lin tests.  Some  j'ears  ago  a  big  negro,  weighing  200  pounds,  came 
to  my  clinic  with  a  sclerosing  keratitis.  He  had  been  treated  by 
different  methods,  had  had  a  Wassermann  and  all  the  focal  tests 
without  determining  the  trouble.  I  suggested  to  the  class  that 
tuberculin  tests  should  be  made,  which  created  nmch  mirth.  The 
tuberculin  tests  were  made,  and  he  reacted  in  all  three  phases,  and 
the  trouble  cleared  inside  of  three  or  four  weeks  under  tuberculin 
treatment. 

I  think  it  is  most  unfortunate  that  the  tubei'culin  tests  are  not 
made  in  all  obscure  cases,  for,  as  suggested  above,  the  ph\'sical 
appearance  has  little  or  no  bearing  on  the  case.  At  least,  such  has 
been  my  experience. 

Dr.  W.  H.  Wilder,  Chicago:  It  seems  to  me,  when  the  case  is 
as  clear  as  the  interesting  one  here  reported,  the  diagnosis  is  not 
difficult.  The  difficulty  comes  in  those  cases  in  which  we  cannot 
make  a  definite  diagno.sis  from  the  clinical  appearance  of  the  pa- 
tient, and  in  which  we  are  forced  to  rely  upon  the  test  with  tuber- 
culin. As  Dr.  Finnoff  has  verj?-  properly  stated,  we  have  the  three 
reactions  with  which  we  are  all  familiar — the  cutaneous  reaction 
from  the  von  Pirquet  test,  the  general  reaction  from  the  injection 
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of  tuberculin,  uiul  the  local  reaction  in  tlic  oyc,  which  wo  consider 
the  most  important,  so  far  as  detorinininfj;  the  natui'c  of  the  eye 
lesion  is  concerned.  We  have  been  led  to  assume,  by  the  teachings 
of  the  last  fifteen  or  twenty  years,  that  if  we  got  such  a  general 
reaction,  following  tlie  athninistration  of  a  diagnostic  dose  of  old 
tuberculin,  1  mgm.,  followed  by  2  nigm.,  and  then  5  nigm.,  if  the 
first  was  negative,  as  Koch  taught,  then  we  are  justified  in  assum- 
ing that  the  lesion  in  the  eye  is  tuberculous,  if  at  the  same  time 
there  was  a  focal  reaction  in  the  suspected  eye.  Now,  strangely 
enough,  we  are  called  upon  to  discard  all  this  because  the  men  who 
are  doing  work  on  i)rotein  reactions  ai'c  beginning  to  teach  us 
that,  after  all,  when  we  get  this  general  reaction,  it  does  not  neces- 
sarily moan  that  the  individual  is  tuberculous,  but  that  ho  is  re- 
sponding to  one  of  the  globulins  or  some  other  something  that  is 
contained  in  the  protein  we  arc  injecting  into  iiim.  And  so  wo  are 
obliged  to  hesitate  about  the  correctness  of  our  diagnosis,  not 
placing  absolute  reliance  on  the  test,  even  if  we  do  get  focal  reaction. 
It  is  stated  that  we  might  got  a  general  reaction  and  oven  a  focal 
reaction  in  such  a  suspicious  case  if  we  administered  milk  intra- 
luuscularly,  or  some  other  protein  in  definite  form.  I  raise  this 
point,  not  to  throw  any  discredit  upon  our  methods  of  diagnosis, 
but  simply  to  guard  us  as  to  our  conclusions,  lest  we  place  undue 
reliance  upon  them. 

Dr.  Dunbar  Roy,  Atlanta,  Ga. :  I  have  nothing  to  add,  except 
that  Dr.  Wilder  has  expressed  exactly  my  own  feelings.  My  paper 
was  in  no  wise  intended  to  discredit  the  use  of  tuberculin,  but  it 
was  a  plea  for  a  more  scientific  examination  in  those  cases,  going 
into  them  a  little  more  thoroughly  and  trying,  if  possible,  to  be 
certain  of  our  diagnosis  })of()ro  we  stamp  it  with  authenticity. 

Dr.  John  Green,  Jr.,  St.  Louis,  Mo.:  In  my  case  the  question 
has  arisen:  Should  a  lead  plate  have  been  inserted  between  the 
implanted  radium  needles  and  the  globe?  Radiologists  whom  I 
have  consulted  inform  mo  that  no  screening  is  used  when  radium  is 
implanted  in  tumor  tissue.  However,  those  men  are,  as  a  rule, 
dealing  with  growths  remote  from  such  delicate  organs  as  the  eye. 
If,  in  this  paiticular  case,  a  lead  screen  had  been  inserted  l)etweon 
the  globe  and  the  implanted  radium,  any  possible  caustic  action  of 
the  radium  on  the  globe  would  have  been  prevented. 


STUDIES  IN  MONOCULAR  AND  BINOCULAR  AC- 
COMMODATION, WITH  THEIR  CLINICAL  AP- 
PLICATION 

ALEXANDER   DUANE,  M.D. 

New  York  City 

In  June,  1912,  the  author  presented  to  the  Ophthalmologi- 
cal  Section  of  the  American  Medical  Association  a  report 
summarizing  the  work  he  had  carried  on  for  five  years  on  the 
ampHtude  of  accommodation  at  all  ages.*  In  the  chart 
accompanying  that  report  the  values  of  the  accommodations 
found  in  2000  eyes  were  plotted,  and  from  these  values  a 
curve  was  drawn  showing  the  mean  and  also  the  maximum 
and  minimum  values  found  for  the  accommodation  at  each 
year  of  life. 

These  results  showed  certain  important  modifications  of 
the  mean  curve  obtained  by  Donders  in  his  pioneer  investi- 
gations made  over  half  a  century  before.  That  the  modifica- 
tions were  in  general  correct  is  deduced  from  the  fact  that 
the  results  obtained  were  derived  from  eight  times  as  many 
cases  as  Donders  used,  and  the  tests,  moreover,  were  made 
under  conditions  designed  to  insure  rather  greater  accuracy'. 
For  example,  Donders  assumed  that  a  middle-aged  indi- 
vidual who  had  normal  vision  and  did  not  accept  a  convex 
glass  was  emmetropic.  This  assumption  we  know  is  far 
from  correct,  such  subjects  often  having  a  latent  hyperopia 
of  a  diopter  or  more.  The  failure  to  recognize  this  hyperopia 
would  obviously  make  the  estimate  of  the  accommodation  in 
the  subject  tested  just  that  much  too  low.  In  our  own  series 
of  cases  every  subject  up  to  the  age  of  forty-seven  was  tested 
under  homatropin,  in  order  to  determine  the  true  refraction, 

*  "Normal  Values  of  the  Aecommodation  of  All  Ages,"  Jour.  Amer.  Med. 
Assoc,  September  21,  1912. 
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and  on  the  basis  of  this  finding  the  results  of  the  acconnno- 
dative  test  were  evaluated. 

A  more  important  difference  between  the  two  sets  of  ob- 
servations was  the  fact  that  in  our  series  observations  were 
multiphed  until  it  was  possible  to  determine  with  some  degree 
of  certainty  not  simply  the  mean,  but  also  the  maximum  and 
minimum  values  at  each  age.  This  was  not  possible  with  the 
comparatively  few  observations  that  Bonders  gathered. 

The  importance  of  determining  these  values,  particularly 
the  mininmm  at  each  age,  is  obvious.  In  measuring  the 
accommodation  in  different  patients  of  the  same  age  we  meet 
with  wide  variations.  Clinically  it  is  a  matter  of  consider- 
able interest  for  us  to  know,  first,  how  wide  these  variations 
may  be  in  normal  cases;  second,  what  the  minimum  limit  is 
below  which  the  accommodation  at  a  given  age  must  be  re- 
garded as  subnormal.  Both  these  questions  are  answered 
by  the  curves  which  we  have  plotted  and  the  tabular  values 
deduced  therefrom. 

These  observations  excited  but  little  interest  among  oph- 
thalmologists. It  was  felt  apparently,  as  stated  by  one  dis- 
tinguished critic,  that  they  did  not  differ  essentially  from 
those  of  Bonders,  or  else,  as  another  man,  himself  a  most 
able  observer,  said,  they  were  mere  laboratory  experiments 
and  as  such  presumably  inapplicable  to  the  conditions  of 
our  office  work.  But  both  criticisms  are  invalid.  The  ob- 
servations do  differ  materially  and  in  a  very  practical  sense 
from  those  of  Bonders;  and  they  not  only  have  a  very  im- 
portant clinical  bearing,  but  are  readily  applied  in  the  routine 
of  office  work.* 

Although  in  the  main  these  observations  have  been  con- 
firmed by  those  made  continuously  since,  it  has  been  felt 
that  they  needed  amplification  in  two  regards:    First,  the 

*  See,  for  further,  the  paper  eited,  also  the  f<)llo\viii<i  further  papers  by  the 
author:  Iiuportanre  of  Testing  the  Aecoininodation  as  a  Routine  Measure  in 
Refraction  Work,  N.  Y.  State  Jour.  Med.,  December,  1912,  and  Anomalies  of 
the  Accommodation  Clinically  Considered,  Trans.  Amer.  Ophth.  See,  1915. 
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observations  at  the  very  beginning  and  end  of  the  series 
(below  thirty  and  above  fifty-five)  were  not  numerous 
enough  to  afford  absolutely  certain  indications  as  to  the 
maximum  and  minimum  limits.  Second,  they  concerned 
only  monocular  accommodation.  But  as,  clinically  speaking, 
binocular  accommodation  is  much  more  important  than 
monocular,  it  seemed  necessary  to  determine  the  former  also 
and  from  an  equally  large  number  of  cases. 

Accordingly,  the  writer  has  collated  the  results  of  5000 
or  6000  observations  taken  since  the  original  set  was  com- 
piled, and  has  added  to  the  latter  the  values  of  the  monocu- 
lar accommodation  for  over  2000  additional  eyes.  Further- 
more, during  the  last  two  years  he  has  made  measurements  of 
the  binocular  accommodation  in  some  500  cases,  and  has 
determined  the  relation  that  this  bears  to  the  monocular 
accommodation  in  each  case.  The  results  are  shown  in  the 
accompanying  charts  and  tables. 

In  making  the  measurements  on  which  these  charts  and 
tables  are  based  the  same  precautions  were  taken  as  in  getting 
the  original  set.*  These  need  not  be  rehearsed  here.  I  will 
simply  say  that  in  each  case  the  refraction  was  carefully 
determined,  homatropin  being  used  in  all  cases  of  forty-six 
or  under  and  in  some  cases  above  forty-six;  that  repeated 
tests  were  made  whenever  possible,  the  near-point  being 
determined  by  means  of  the  fine-line  test-object  (Fig.  1) 
and  the  modified  Prince's  rule  (Fig.  2),  either  with  the  full 
distance  correction  or  with  such  determinate  addition  to 
that  correction  as  would  bring  the  range  within  measurable 
limits.  In  all  cases  the  near-point  was  measured  from  the 
anterior  focus  of  the  eye  (14  mm.  in  front  of  the  cornea). 
Every  precaution  was  taken  to  avoid  error  and  to  insure 
uniformity  in  methods  used.  Observations  were  discarded 
if  repeated  trials  gave  capriciously  varying  results  or  if  tests 
made  a  year  or  so  later  gave  higher  values. 

*  Given  in  extenso  in  Jour.  Amer.  Med.  Assoc,  September  21,  1912. 
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Monocular  Accommodation  n      r 

The  values  foi-  the  accommodation  in  each  ^-^ 

eye  taken  separately,  as  deduced  from  the  ex- 
amhiation  of  over-  4200  eyes,  are  shown  in  Fig. 3, 


Fig.  1. — Accoininodiition  line. 

The  test  for  the  accominodutioii  consists  of  u  fine  vertical  line 

engraved  on  a  card  which  is  held  in  a  suitable  clip. 

Fig.  2. — Accommodation  rule. 
This  is  a  modified  Prince's  rule  divided  into  centimeters 
and  diopters.  The  notch  at  the  end  is  slip[)ed  over  the  nose 
so  that  the  zero  point  of  the  scale  is  {)laced  14  mm.  in  front  of 
the  cornea  (practically  in  the  plane  of  the  patient's  correcting 
glass).  The  accommodation  line  is  carried  along  either  side 
of  the  rule  to  measure  the  accommodation  of  either  eye  sej)- 
arately,  the  other  eye  being  closed,  and  along  the  top  of  the 
rule,  to  measure  the  binocular  accomnuxlation  (in  this  case, 
of  course,  both  eyes  being  left  op(>n).  When  the  line  is  brought 
to  the  i)()int  where  it  just  begins  to  blur  or  double,  the  distance 
of  the  near-point  is  read  otT  in  centimeters,  or  the  correspond- 
ing accommodation  is  read  off  in  diopters. 


-*  ] 


Fig  2 
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and  the  maximum,  mean,  and  minimum  curves  deduced 
from  these  values  are  shown  in  Fig.  4. 

In  making  these  charts  we  had  to  bear  in  mind  that  what 
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P'ig.  3. — Values  of  monocular  accommodation. 

Each  dot  represents  the  maximum  value  in  diopters  of  the  accommodation  in  a 

given  ej-e.     The  results  obtained  in  over  4200  ej'es  are  here  plotted. 

we  are  measuring  in  each  case  is  not  the  average  but  the 
maximum  amount  of  accommodation  put  forth  by  each  indi- 
vidual.    If,  for  example,  a  man  at  various  times  shows  an 
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accommodation  of  7.4  D.,  7.8  D.,  and  9.D.,  and  the  tests 
in  each  case  seem  equally  well  authenticated,  we  say  that  his 
range  is  at  least  9  D.,  the  highest  of  the  three  measurements, 
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Fig.  4. — Accommodation  curves. 
These  are  deduced  from  Fig.  .3.     A,  represents  the  extreme  mininuun,  and 
C  tlie  maxinuun,  Uinits  ol"  tlio.se  dots  in  the  whole  mass  represented  in  Fig.  :}, 
which  can  be  regarded  as  representing  normal  values,     li  is  the  curve  repre- 
senting the  mean  value  of  the  accommodation. 


instead  of  8.1  D.,  or  their  mean.    In  fact,  even  the  highest 
accommodation  found  in  a  given  case  may  be  and  often  is 
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below  the  patient's  true  maximum.  Hence  a  great  many  of 
the  dots  shown  in  Fig.  3 — especially  those  near  the  bottom 
of  the  mass — should  probably  be  placed  a  little  higher  than 
they  are,  and  hence  also  the  curves  drawn  in  Fig.  4,  namely, 
the  minimum  curve  A  skirting  the  lower  margin  of  the  galaxy 
of  dots,  the  maximum  curve  C,  skirting  the  upper  margin, 
and  the  mean  curve  B,  passing  through  the  densest  portion 
of  the  mass,  are  put  as  high  as  they  can  properly  be  placed. 

The  values  obtained  for  each  age  are  given  in  the  ac- 
companying table  (p.  139). 

This  table  differs  slightly  from  that  determined  ten  years 
ago  and  reprinted  since  in  a  number  of  publications.  In 
particular,  the  values  given,  especially  at  the  earlier  ages, 
are  somewhat  lower.  The  differences,  however,  are  not  ma- 
terial, and,  in  a  sense,  they  are  more  apparent  than  real. 
It  must  always  be  remembered  that  the  upper  and  lower 
limits  determined  from  a  plot  of  observations  of  this  sort 
must  be  more  or  less  indefinite.  For  the  reason  already  given 
this  is  particularly  the  case  with  the  lower  limit.  Thus  it  is 
difficult  to  tell  in  the  case  of  the  lowest  dots  in  Fig.  3  which 
are  to  be  counted  as  low  normal  and  which  as  actually  sub- 
normal. Most  of  them  doubtless  are  to  be  counted  as  sub- 
normal, but  in  order  to  be  on  the  safe  side  and  to  exclude  no 
normal  cases,  the  minunum  curve.  A,  has  been  set  rather 
low.  Thus  we  are  able  positively  to  assert  that  an  accommo- 
dation which  persistently  falls  below  the  minimum  value  in 
Table  1  is  certainly  subnormal.  Quite  likely  it  is  subnormal 
even  when  somewhat  above  this  limit — at  all  events,  it  must 
be  regarded  with  suspicion. 

Binocular  Accommodation 

In  testing  the  binocular  accommodation  the  same  routine 

was  used  and  the  same  precautions  were  adopted  as  in  testing 

the  monocular.    In  each  subject  the  individual  was  provided 

with  his  full  correction  or  with  a  known  addition  thereto. 
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Tlien  tlu^  accommodation  was  taken  with  the  accommoda- 
tion line  and  the  Prince's  rule — first  for  the  right  eye,  then 


TAliLK  I— TABLE  OF  ACCOMMODATION   A'l'  X'AKIOrs  A(;ES 

In  diopters  and  tenths.     Near-jjoiiit  reckoned  from  anterior  focus  of  eye  (14 

mm.  in  front  of  cornea) 


Accommodation 

Age 

Accommodation 

Age 

Minimum 

Mean 

Maxinumi 

Minimum 

Mean 

Maximum 

S 

111) 

13.8 

16.1 

.38 

4.1 

().4 

8.5 

9 

11.4 

13.6 

15.9 

39 

3.7 

6.1 

8.2 

10 

11.1 

13.4 

15.7 

40 

3.4 

5.8 

7.9 

11 

10.9 

13.2 

15.5 

41 

3 

5.4 

7.5 

12 

10.7 

12.9 

15.2 

42 

2.7 

5 

7.1 

13 

10.5 

12.7 

15 

43 

2.3 

4.5 

6.7 

14 

10.3 

12.5 

14.S 

44 

2.1 

4 

6.3 

15 

10.1 

12.3 

14.5 

45 

1.9 

3.6 

5.9 

16 

9.8 

12 

14.3 

46 

1.7 

3.1 

5.5 

17 

9.6 

11.8 

14.1 

47 

1.4 

2.7 

5 

18 

9.4 

11.6 

13.9 

4S 

1.2 

2.3 

4.5 

19 

9.2 

11.4 

13.6 

49 

1.1 

2.1 

4 

20 

8.9 

11.1 

13.4 

50 

1 

1.9 

3.2 

21 

8.7 

10.9 

13.1 

51 

0.9 

1.7 

2.6 

22 

S.5 

10.7 

12.9 

52 

0.9 

1.6 

2.2 

23 

8.3 

10.5 

12.6 

53 

0.9 

1.5 

2.1 

24 

8 

10.2 

12.4 

54 

0.8 

1.4 

2 

25 

7.8 

9.9 

12.2 

55 

0.8 

1.3 

1.9 

26 

7.5 

9.7 

11.9 

5(> 

0.8 

1.3 

1.8 

27 

7.2 

9.5 

ll.() 

57 

0.8 

1.3 

1.8 

28 

7 

9.2 

11.3 

58 

0.7 

1.3 

1.8 

29 

6.8 

9 

11 

59 

0.7 

1.2 

1.7 

30 

6.5 

8.7 

10.8 

60 

0.7 

1.2 

1.7 

31 

6.2 

8.4 

10.5 

61 

0.6 

1.2 

1.7 

32 

6 

8.1 

10.2 

62 

0.6 

1.2 

1.6 

33 

5.8 

7.9 

9.8 

63 

0.6 

1.1 

1.6 

34 

5.5 

7.6 

9.5 

64 

0.6 

1.1 

1.6 

35 

5.2 

7.3 

9.3 

to  72 

to  1 

36 

4.9 

7 

9 

37 

4.5 

6.7 

8.8 

Binocular  Accommodation 
The  above  are  the  limits  for  each  eye  tested  separately.      For  binocular 
accommodation  the  values  here  given  for  the  minimum  and  mean  limits  should 
be  increased  by  0.6  D.  for  ages  10  to  17;   0.5  D.  for  ages  18  to  31;   0.4  D.  for 
ages  32  to  53;   and  0.2-0.3  D.  for  ages  above  53. 
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for  the  left,  and  lastly  for  both  together.  At  the  same  time 
the  width  of  the  pupils  was  measured  both  when  the  eyes 
were  converging  to  25  cm.  and  to  10  cm.  This  was  done  in 
order  to  ascertain  whether  there  was  any  truth  in  the  con- 
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Fig.  5. — Values  of  binocular  accommodation. 
These  are  plotted  in  the  same  way  as  the  monoc-ular  values  in  Fig.  3. 

tention  that  any  excess  found  in  binocular  over  monocular 
accommodation  is  attributable  not  to  real  increase  in  ac- 
commodative action,  but  to  a  sharpening  of  vision  due  to 
the  stenopseic  action  of  pupils  contracted  by  the  convergence 


I 
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effort.  Lastly,  the  distance  of  the  convergence  near-point 
was  noted  and  the  presence  of  any  motor  anomaly,  par- 
ticularly the  presence  of  any  great  amount  of  exophoria 
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Fig.  (j. — Comparison  of  monocular  and  binocular  accommodation. 
The  spots  here  re{)resent  the  values  of  the  monocular  accommodation  in  the 
subjects  in  whom  the  binocuhir  values  shown  in  Fig.  5  were  determined.      It 
will  be  observed  how  the  general  sweep  of  the  gala.xv  of  dots  in  .'•>  rises  above 
that  in  (i. 


in  convergence  or  any  condition  interfering  with  binocular 
fixation  or  binocular  vision  at  near-points. 
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The  values  thus  obtained  for  the  binocular  accommoda- 
tion, plotted  on  the  same  scale  as  that  used  for  the  monocular 
accommodation,  are  shown  in  Fig.  5. 

The  number  of  cases  examined  is  yet  too  few  to  establish 
with  certainty  the  mean,  maximum,  and  minimum  limits  of 
binocular  accommodation,  yet  the  following  may  be  stated 
as  fairly  certain  conclusions: 

1.  The  binocular  accommodation  is  regularly  higher  than 
the  monocular.  (Compare  Fig.  6,  in  which  the  monocular 
accommodation  of  the  cases  shown  in  Fig.  5  are  exhibited.) 
In  individual  cases  the  difference  may  at  times  be  con- 
siderable (see  Table  II). 


TABLE  II.- 

-COMPARISON  OF  MONOCULAR  AND  BINOCULAR  AC- 
COMMODATION AT  DIFFERENT  AGES 

Age 

Excess  of  Binocular  over  Monocular  Accommodation 

Extreme  limits  in  diopters 

Usual  limits  in  diopters 

8-15 
16-34 

35-38 
39-44 
45-50 

51  and  hi 

gher 

0to6 

0  to  3  or  4 

0  to  2.5 

0  to2 

0  to  1.4  (in  one  instance 

1.75) 
0  to  0.9 

1  to  2 

0.5  to  1.5.  1  D.  quite  com- 
mon 

0  to  1.5.  Usually  not  over  1 

LTsually  ncrt  over  1 

Usually  below  1 ;  often  be- 
low 0.8 

Usually  below  0.5 

Note. — The  extreme  differences  noted  above  are  in  some  cases  to  be  re- 
garded with  suspicion,  it  being  likely  that  the  subject's  observation  was  faulty 
or  that  he  failed  in  the  monocular  test  to  put  forth  his  full  effort.  In  one  or 
two  instances,  however,  there  is  no  question  but  that  a  considerable  difference, 
i.  e.,  one  of  several  diopters,  existed. 


2.  The  excess,  although  varying  greatly  in  different  cases 
and  even  in  the  same  case  at  difTerent  times,  is  quite  con- 
stantly present.  There  are  but  few  cases  in  which  the  binocu- 
lar accommodation  is  not  notably  superior  to  the  monocular; 
and  even  when  the  two  seem  to  be  equal,  as  shown  by  one 
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measurement,  a  repetition  of  the  test  usually  shows  that  the 
binocular  accommodation  is  the  higher. 

3.  Only  in  the  rarest  instances  was  the  l)in(){'ular  accommo- 
dation found  lower  than  the  monocular,  and  even  these  few 
cases  are  open  to  suspicion,  since  the  values  then  found  were 
generally  deduced  from  but  a  single  observation  and  the  con- 
ditions were  such  as  not  to  insure  accuracy. 

4.  While  the  individual  differences  between  the  monocular 
and  the  binocular  accommodation  may  run  up  to  1.5  D.  or 
more,  the  average  difference  deduced  from  the  entire  mass  of 
observations  is  a  comparatively  moderate  one.  Thus  the 
values  tentatively  derived  for  the  mean  value  and  the  mini- 
mum limit  of  the  binocular  accommodation  are,  for  ages  be- 
tween ten  and  seventeen,  about  0.6  D.— 0.7  D.  higher  than 
for  monocular  vision ;  while  from  eighteen  to  thirty-one  the 
difference  amounts  to  0.5  D. ;  from  thirty-two  to  fifty-three, 
to  0.4  D.,  and  for  higher  ages,  to  0.3  D. 

5.  The  excess  of  the  binocular  over  the  monocular  accom- 
modation is  not  in  ordinary  cases  attributable  to  the  clearer 
vision  produced  by  the  contraction  of  the  pupil  that  the  con- 
vergence induces.  This  is  abundantly  proved  by  our  pupil- 
lary measurements,  particularly  in  the  older  subjects.  In 
these  the  extra  contraction  of  the  pupil  set  up  by  converg- 
ing to  the  binocular  (as  distinguished  from  the  monocular) 
near-point  is  quite  negligible.  In  very  young  subjects  with 
very  high  accommodation  and  extremely  mobile  pupils  this 
element  may  be  a  factor  and  may  account  for  the  consider- 
able discrepancy  sometimes  found  between  the  monocular 
and  binocular  values. 

6.  On  the  other  hand,  there  seems  every  reason  to  think 
that,  in  the  main,  the  accommodative  surplus  in  binocular 
vision  is  due  directly  to  the  convergence  action  itself,  which, 
being  strongly  stimulated,  sets  up  an  extra  accommodative 
effort,  impossible  for  one  who  is  not  converging.  In  other 
words,  it  is  a  true  heightening  of  the  accommodation,  not  a 
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pseudo-accommodation,  as  would  be  the  case  if  it  were  due 
to  pupillary  contraction.  The  difference,  in  fact,  between 
monocular  and  binocular  accommodation  means  that  in 
monocular  vision  there  is  a  certain  degree  of  inertia  of  the 
accommodation  which  is  overcome  by  the  extra  effort  set 
up  when  the  two  eyes  converge.  This  inertia  must  be  seated 
in  the  ciliary  muscle,  i.  e.,  is  an  inertia  of  what  Fuchs  calls 
the  physiologic  accommodation. 

7.  To  a  certain  extent  the  enhanced  accommodation  in 
binocular  vision  may  be  due  to  the  added  clearness,  and,  we 
may  say,  added  realness  of  the  binocular  as  opposed  to  the 
monocular  image.  But  this  surely  is  a  subsidiary  factor. 
That  the  enhancement  due  to  the  binocular  act  may  be 
present  without  it  is  proved  by  the  fact,  repeatedly  ob- 
served, that  the  binocular  enhancement  exists  when  either 
one  eye  is  amblyopic  so  that  the  images  cannot  reinforce 
each  other,  or  when  there  is  divergent  squint,  so  that  there  is 
no  superposition  of  images  at  all,  and  yet  still  a  strong 
attempt  at  convergence  is  made. 

8.  In  any  case  the  added  range  and  clearness  effected  by 
binocular  vision  constitute  a  very  real  advantage,  especially 
in  presbyopia.  A  man  who  is  deprived  of  the  use  of  one  of 
his  eyes  is  quite  aware  that  his  range  of  near  vision  is  con- 
siderably less  and  the  sight  itself  is  less  satisfactory  than  if 
he  had  two.  We  must  reckon  with  this  fact  in  giving  him  a 
reading  glass,  which  must,  as  a  rule,  be  at  least  0.5  D.  stronger 
than  if  he  were  two-eyed. 

9.  Above  the  age  of  fifty-five  there  is  a  true  accommoda- 
tion, var^ang  from  0.5  D.  or  less  to  1.5  D.,  and  averaging 
about  1  D.  The  contention  is  made  by  some  that  the  ac- 
commodation shown  at  this  age  is  spurious,  being  due  to  the 
small  size  of  the  pupil,  which  so  diminishes  the  size  of  the 
diffusion  images  that  the  eye  can  see  distinctly  at  near  points 
without  accommodating  at  all.  This  contention  is  negatived 
by  our  observations,  which  shows  that  often,  in  these  elderl}^ 
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subjects,  the  pupils  are  3  mm.  or  more,  even  when  con- 
verging to  their  reading  point.  Nor  is  the  size  of  the  pupil 
essentially  different  when  the  eyes  are  adjusted  for  distance 
and  when  they  are  focused  for  25  cm,,  which  is  about  the 
nearest  point  to  which  they  are  usually  adjusted  by  glasses. 
We  may  say,  then,  that  ordinarily  distinctness  of  near  vision 
is  not  secured  by  a  contraction  of  the  pupil. 

In  very  young  subjects,  as  we  have  already  seen,  a  con- 
traction of  the  pupil  may  possibly  produce  a  pseudo-accom- 
modation, but  our  observations  lead  us  to  suppose  that  this 
occurs  but  rarely. 

Bearing  of  Observations  on  the  Theory  of  the  Mech- 
anism OF  Accommodation 

Accommodation  is  effected  by  a  passive  expansion  of  the 
elastic  lens  that  takes  place  when  the  pressure  exerted  by 
the  suspensory  ligament  upon  the  lens  is  relaxed.  This 
passive  expansion  is  aptly  termed  by  Fuchs  the  physical 
accommodation,  and  the  near-point  to  which  the  eye  can  be 
actually  focused  by  the  elastic  expansion  of  the  lens  is  called 
the  physical  near-point.  Owing  to  the  sclerosis  which  takes 
place  in  the  lens  progressively  from  youth  on,  the  physical 
accommodation  steadily  diminishes  and  the  physical  near- 
point  steadily  recedes  with  age. 

Contrasted  with  this  purely  passive  expansion,  which 
decreases  from  year  to  year,  is  the  active  contraction  of  the 
ciliary  muscle,  by  which  the  relaxation  of  the  zonula  and 
hence  the  passive  expansion  itself  are  effected.  This  ac- 
tive contraction  constitutes  the  physiologic  accommodation 
(Fuchs),  and  the  near-point  to  which  the  eye  could  be  ad- 
justed if  this  active  contraction  were  pushed  to  its  limit,  and 
the  lens  also  were  perfectly  fluid,  is  the  physiologic  near- 
point. 

Now,  while  the  physical  accommodation  diminishes  stead- 
ily from  youth  up,  it  is  generally  held  that  the  physiologic 
10 
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accommodation  does  not  diminish  at  all  until  advanced 
life.  There  seems  no  reason,  indeed,  why  the  ciliary  muscle 
which  is  kept  in  continual  practice  all  through  life  should 
contract  any  less  vigorously  at  the  age  of  forty-five  than 
it  does  at  the  age  of  ten.  In  fact,  both  should  have  a  physio- 
logic accommodation  of  maximum  amount,  equivalent  to  a 
physical  accommodation  of  not  less  than  20  D. 

Now  this  inference,  which  is  fully  accepted  by  Hess  and 
other  exponents  of  the  Helmholtz  theory,  involves  certain 
corollaries  which  are  not  borne  out  by  clinical  evidence. 
For  example,  suppose  that  a  man  of  forty-five  has  a  maxi- 
mum physical  accommodation  of  4  D.,  i.  e.,  this  represents 
all  that  he  can  possibly  do  in  the  way  of  relaxing  his  lens. 
This  relaxation  involves  a  very  moderate  amount  of  effort 
on  the  part  of  the  ciliary  muscle — in  fact,  only  a  fifth  of  the 
whole  20  D.  that  the  full  activity  of  the  latter  is  supposed  to 
represent.  It  would  seem  perfectly  easy  for  him  to  put  forth 
this  minimum  amount  of  his  total  ciliary  activity  and  under 
all  conditions  get  4  D.  of  manifest  accommodation.  Now, 
as  a  matter  of  fact,  this  is  not  the  case.  Tested  with  either 
eye  singly,  such  a  person  rarely  exerts  more  than  3.5  D.  and 
often  not  over  3  D.  of  accommodation.  WTien  in  this  case 
he  shows  only  3  D.  of  physical  accommodation  it  is  evident 
that  this  also  represents  the  total  ciliary  effort  (physiologic 
accommodation)  that  he  is  making  at  the  time;  for  if  he 
made  any  greater  efTort,  his  physical  accommodation  would 
rise  above  3D.,  since  the  lens  itself  can  relax  up  to  4  D.  if 
the  ciliary  muscle  contracts  correspondingly.  Instead,  how- 
ever, of  uniformly  showing  4  D.  of  accommodation  under  all 
conditions,  he  does  so  only  under  the  extra  stimulus  afforded 
by  binocular  vision  and  convergence,  and  even  then  attains 
the  maximum  only  part  of  the  time. 

The  above  statement  holds  good  even  up  to  the  age  (sixty 
.or  over)  when  the  accommodation  is  reduced  to  a  minimum. 
Thus  a  person  of  sixty  who  has  a  monocular  accommodation 
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of  only  1  I),  will  (juite  regularly  have  a  binocular  accommoda- 
t  ion  of  1 .3  to  1.4  D.  The  extra  amount  of  ciliary  contraction 
re(iuire(l  according  to  the  ordinary  theory  to  produce  the 
slight  additional  relaxation  which  would  be  needed  to  effect 
the  difference  between  1  D.  and  1.3  D.  of  lenticular  refrac- 
tion is  so  small  that  one  does  not  see  how  anybody  could  fail 
to  make  it  if  he  had  a  really  large  ciliary  power  to  draw  on. 
Yet  evidently  nearly  every  one  does  fail  to  make  it,  unless 
some  extra  stimulus  like  that  imposed  by  binocular  vision 
and  the  convergence  of  the  eyes  impels  them  to  a  maximum 
effort. 

It  seems  inconceivable  that  one  who  really  had  a  con- 
tractile force  equivalent  to  15  to  20  D.  should  be  unable  to 
put  forth,  under  all  conditions  when  called  on,  the  com- 
paratively small  fraction  required  to  produce  a  change  of 
2  to  4  D.  in  the  refractive  state.  Far  more  likely  does  it 
seem  that  from  some  cause — perhaps  from  physiologic  in- 
hibition— the  ciliary  energy  itself  actually  diminishes  with 
the  years,  i.  e.,  that  the  physical  and  the  physiologic  accom- 
modation diminish  together,  although  not  necessarily  at  the 
same  rate. 

What  lends  additional  plausibility  to  this  view  is  the  be- 
havior of  the  eyes  under  homatropin.  According  to  the 
usual  view,  as  enunciated  by  Hess  and  others,  a  boy  of 
fifteen,  a  young  man  of  twenty-five,  and  a  man  of  foi'ty 
would  each  have  a  physiologic  accommodation  (cihary  con- 
traction) of  equal  amount,  say  one  equivalent  to  a  physical 
accommodation  of  20  D.  The  actual  physical  accommoda- 
tion produced  by  the  relaxation  of  the  lens  would,  on  the 
contrary,  be  very  different.  In  the  first  case  it  might  be 
16  D.,  in  the  second,  10  D.,  in  the  third,  5  D.  In  the  first 
case  there  would  thus  be  4  D.,  in  the  second,  10  D.,  in  the 
third,  15  D.,of  latent  ciliary  energy,  i.  e.,  of  energy  which  is 
never  expended  in  changing  the  shape  of  the  lens,  and  the 
aboHtion  of  which,  therefore,  would  produce  no  effect  on 
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the  physical  accommodation.  If  now  we  instil  a  gradually 
acting  drug  like  homatropin  into  the  eyes  of  all  these  sub- 
jects, it  should  begin  to  show  an  effect  only  after  the  latent 
energy  in  each  case  had  been  abolished  by  the  paralysis. 
In  the  case  of  the  boy,  as  only  4  D.  are  latent,  the  effect 
should  be  manifest  very  soon — in  about  ten  minutes — after 
the  instillation.  In  the  second  case  the  effect  should  not  be 
manifest  until  quite  a  little  later,  and  in  the  third  case  it 
should  be  manifest  only  after  the  lapse  of  thirty  or  forty 
minutes,  if  at  all.  Now,  as  a  matter  of  fact,  in  a  great  many 
instances,  at  least,  the  cycloplegia  begins  to  show  itself 
almost,  if  not  quite,  as  soon  in  the  middle-aged  man  as  it 
does  in  the  boy.  In  fact,  in  persons  of  forty-six  or  forty- 
eight  the  cycloplegia  due  to  homatropin  may  become  mani- 
fest in  from  ten  to  fifteen  minutes  after  the  instillation  and 
then  proceeds  at  a  rate  quite  like  that  of  the  youth.  These 
facts  are  supported  bj'^  a  large  number  of  observations  in 
which  care  was  taken  to  exclude  disturbing  factors,  such  as 
the  blurring  due  to  the  mydriasis,  etc.  It  would  seem, 
therefore,  that,  in  general,  the  latent  ciliary  energy  in 
3'outh  and  in  middle  age  is  about  the  same.  If  this  is  so, 
then,  since  the  manifest  energ}^  (which  is  measured  by  the 
physical  accommodation)  is  very  much  less  in  middle  age, 
the  total  ciliary  energy,  which  is  equal  to  the  sum  of  the 
latent  and  manifest,  is  likewise  very  much  less. 

The  Accommodation  in  Males  and  Females 
Examination  of  the  great  mass  of  statistics  shows  that  in 
general  the  accommodation  is  equal  in  the  two  sexes,  and 
that  the  march  of  presbyopia  is  the  same  in  each.     This  is 
graphically  shown  in  Fig.  5. 

POST-CYCLOPLEGIC    EFFECTS    OF    HoMATROPIN 

Ordinarily  the  effect  of  homatropin,  if  the  latter  is  applied 
in  a  thoroughgoing  way,  may  be  said  to  wear  off  in  fort}'- 
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eight  hours.  But  a  moderate  effect,  noticeable  by  careful 
tests,  often  persists  for  several  days  later.  For  this  reason 
it  is  best  to  defer  a  post-cycloplegic  test  until  five  or  six 
days,  at  least,  after  the  instillation. 

Theie  is,  however,  a  more  lasting  effect  produced  by  the 
instillation,  especially  in  eyes  with  latent  hyperopia.  We 
have  repeatedly  noted  that  tests,  made  even  some  weeks 
after  the  homatropin  and  after  the  application  of  the  cor- 
recting glasses,  show  an  accommodation  distinctly  below 
that  present  before  the  use  of  the  cycloplegic.  It  would 
seem  as  if  the  eye,  having  once  learned  to  give  up  a  com- 
pensating accommodative  effort,  could  not  for  a  time  there- 
after put  forth  even  the  normal  accommodative  power. 
Whether  this  post-cycloplegic  accommodative  insufficiency, 
which  usually  is  never  of  an}^  great  amount,  produces  any 
symptoms  or  not  I  do  not  know. 

Clinical  Applications 

The  observations  recorded  have  an  important  chnical 
bearing.  Since  they  establish  the  norms  of  accommodation, 
they  afford  a  means  of  judging  when  and  how  such  a  given 
accommodation  varies  from  the  normal. 

Subnormal  Accommodation;  Hypocyclosis. — Since  the  days 
of  Bonders  the  role  of  accommodative  strain  in  causing  the 
asthenopia  of  hyperopes  and  astigmatics  has  been  a  common- 
place. It  is  all  the  more  remarkable  that,  on  the  whole^  so 
little  attention  has  been  paid  to  the  part  played  by  sub- 
normal accommodation  in  causing  eye  troubles.  Rarely, 
in  fact,  is  the  acconnnodation  tested,  except  in  a  perfunctory 
way,  and,  previous  to  this  series  of  investigations,  there  has 
been  little  if  any  attempt  to  fix  the  maximum  and  minimum 
limits  of  accommodation  at  each  age.  Yet  until  these  latter 
are  known  we  cannot,  except  in  extreme  instances,  say 
definitely  whether  a  given  accommodation  is  normal  or  not. 

It  can  now  be  positively  stated  that  a  monocular  accom- 
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moclation  which  is  persistently  below  the  minimum  Umit 
indicated  in  Table  1  is  certainly  subnormal,  and  that  it  is 
probably  subnormal  if  it  never  rises  much  above  this  limit. 
Furthermore,  the  binocular  accommodation  should,  in  young 
persons,  be  at  least  0.5  —  0.6  D.,  and  in  older  subjects 
0.3  —  0.4  D.  higher  than  this  minimum. 

It  does  not  fall  within  the  scope  of  this  paper  to  consider 
at  length  the  varieties,  symptoms,  and  treatment  of  sub- 
normal accommodation.  It  will  suffice  to  say  that  it  is  a 
frequent  condition  and  that  there  are  two  kinds.  In  one, 
which  may  be  called  lenticular  hypocyclosis,  the  ciliary 
muscle  apparently  acts  in  normal  fashion,  but  the  crystalline 
lens  is  more  rigid  than  usual.  In  other  words,  there  is  a  con- 
dition of  premature  presbyopia.  In  such  a  case  there  are 
few  if  any  symptoms  of  eye-strain,  but  as  years  go  on  the 
accommodation  remains  persistently  lower  than  normal, 
and  presbyopia  sets  in  much  earlier  than  usual. 

In  the  second  kind  of  subnormal  accommodation  the  lens 
has  the  usual  rigidity,  but  the  ciliary  muscle  is  underactive. 
Except  in  cases  due  to  structural  disease  of  the  central 
nervous  system  the  accommodation  in  this  variety  shows 
wide  variations  from  time  to  time,  and  when  it  is  low  there 
is  often  marked  asthenopia.  This  form  of  low  accommoda- 
tion is  often  associated  with  convergence  insufficiency,  and 
the  symptoms  often  attributed  to  the  motor  anomaly  are 
without  doubt  in  many  cases  due  to  the  accommodative 
disturbance  or  at  least  are  aggravated  by  it. 

Ciliary  hypocyclosis  can  often  be  relieved  and  the  symp- 
toms greatly  helped  by  convergence  training  and  by  direct 
training  of  the  accommodation.  For  the  latter  purpose 
exercise  several  times  a  day  in  focusing  on  the  accommoda- 
tion line,  first  with  one  eye,  then  with  the  other,  and  lastly 
with  both,  is  useful. 

Unequal  Accomynodaiion ;  Anisocyclosis. — Not  infrequently 
the  accommodation  is  found  to  be  unequal  in  the  two  eyes. 
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Usually  this  inequality  seems  to  be  due  to  unequal  rigidity 
of  the  crystalline  lenses.  It  rarely  causes  any  disturbance, 
but  has  to  bo  reckoned  with  in  coi-recting  presbyopes;  for 
if  they  show  an  unequal  acconiinodation,  it  is  sometimes 
hel])ful  to  give  them  also  an  unequal  addition  to  the  correc- 
tion for  distance.  The  fact  that  the  accommodation  may  be 
thus  unequal  in  the  two  eyes  is  sufficient  reason  for  our 
habitually  testing  it  in  each  eye  separately  as  well  as  in  both 
together. 

Accommodation  Measurements  in  Testing  the  Depth  of 
Homatropin  Cycloplegia. — This  is  an  application  of  the  ac- 
commodation tests  which  I  regard  as  of  great  importance. 
The  ordinary  practice  of  making  the  refractive  examination 
at  a  fixed  time — an  hour,  it  may  be — after  the  first  instilla- 
tion of  the  homatropin,  leaves  out  of  consideration  the  fact 
that  the  march  of  homatropin  cycloplegia  varies  greatly  in 
different  persons.  In  some  few  it  seems  complete  in  less  than 
an  hour;  in  others  it  is  not  complete  for  some  two  hours. 
Moreover,  there  seems  reason  to  think  that  the  acme  of  the 
effect  is  soon  passed;  at  least  if  the  test  is  not  done  until 
long  after  the  instillation,  the  results  may  be  uncertain. 

The  most  satisfactory  method  is  to  make  tests  of  the  resid- 
ual range  at  intervals,  beginning  an  hour  after  the  first 
instillation,  and  to  defer  the  examination  of  the  refraction 
until  the  range  has  been  reduced  below  ID.,  then  make  it 
at  once.  Furthermore,  when  the  refraction  has  been  deter- 
mined, the  far-point  with  a  H-  3  D.  added  to  the  full  correc- 
tion should  be  at  33  cm.  and  the  near-point  at  something 
over  25  cm.,  and  preferably  not  less  than  28  cm.  (repre- 
senting in  the  latter  case  a  residual  range  of  not  over  0.6  D.). 
If  these  conditions  are  fulfilled  or,  still  better,  if,  as  often 
happens,  the  residual  range  is  even  less,  then  we  can  be 
reasonably  sure  that  the  examination  has  been  conducted 
with  a  sufficiently  satisfactory  relaxation. 
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The  Accommodation  Tests  in  Office  Practice 
The  tests  used  require  only  the  snnplest  of  apparatus  and 
can  be  made  very  quickly.  They  are  hence  adapted  to  the 
exigencies  of  office  practice,  of  which,  considering  their  im- 
portance, they  should  form  a  part  in  the  regular  routine  of  the 
examination  of  each  case.  In  applying  them  the  following 
precautions  should  be  used: 

1.  The  patient  is  placed  in  a  good  light  and  provided  with 
his  full  correction  and,  in  presbyopic  cases,  with  such  addi- 
tion thereto  as  will  bring  his  near-point  within  measurable 
limits.  In  this  case,  of  course,  the  accommodation  read  off 
on  the  scale  must  be  diminished  bj^  the  strength  of  this 
added  glass. 

2.  In  very  young  subjects  with  high  accommodation 
(12  D.  or  more)  it  is  often  well  to  add  a  —3  or  —  4  D.  to  the 
distance  correction  in  order  to  carry  the  near-point  out  to  a 
place  on  the  rule  where,  the  graduations  bearing  further 
apart,  there  will  be  less  likelihood  of  error  in  the  measure- 
ment. Of  course,  in  this  case  the  accommodation  as  read 
off  on  the  scale  must  be  increased  by  the  strength  of  this 
added  glass. 

3.  The  zero  point  of  the  Prince's  rule  is  placed  14  mm. 
in  front  of  the  cornea  (practically  in  the  plane  of  the  pa- 
tient's correcting  glass). 

4.  The  left  eye  is  covered,  and  the  accommodation  card 
carried  in  along  the  rule  until  the  line  seen  with  the  right  eye 
blurs  or  doubles.  The  corresponding  value  of  the  accommo- 
dation is  then  read  off  in  diopters.  Then  the  right  eye  is 
covered  and  a  similar  test  made  with  the  left,  and  lastly  the 
accommodation  is  measured  with  both  eyes  open,  the  patient 
at  the  same  time  being  urged  to  converge  on  the  test-object. 

5.  It  is  well  to  make  sure  that  the  patient  understands 
exactly  what  we  desire  him  to  observe  and  to  make  several 
observations  in  succession  in  order  that  we  may  get  his 
maximum  effort. 
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Summary 

1.  The  examination  of  the  accommodation  in  4200  eyes 
enables  us  to  state  with  precision  the  maximum  and  mini- 
mum limits,  as  well  as  the  mean  values  of  the  monocular 
accommodation  at  all  ages.  The  results  obtained  are  shown 
in  the  curves  and  tabular  values  here  presented. 

2.  These  observations  substantially  confirm  those  made 
ten  years  ago.  The  mean  and  lower  limits  have  been  set 
somewhat  lower,  so  as  to  be  sure  not  to  exclude  any  low 
normal  cases.  Any  case  whose  accommodation  is  per- 
sistently below  the  minimum  limit  is  certainly  subnormal, 
and  any  case  in  which  the  accommodation  remains  only 
sUghtly  above  the  minimum  limit  is  probably  so. 

3.  The  binocular  accommodation  is  regularly  higher  than 
the  monocular,  the  excess  being  regularly  equal  to  0.6  D.  or 
more  below  the  age  of  17;  0.5  D.  from  18  to  31;  0.4  D.  from 
32  to  53;  and  0.3  D.  for  ages  over  fifty-three.  In  individual 
cases  the  difference  may  be  much  greater. 

4.  This  difference  is  a  very  real  advantage,  especially  in 
presbyopes.  Binocular  accommodation  is  not  only  higher, 
but  better  as  regards  ease  and  clearness.  This  fact  must  be 
borne  in  mind  especially  in  prescribing  reading  glasses,  and 
in  cases  of  monocular  vision  (monocular  cataract,  etc.),  usu- 
ally we  must  prescribe  a  glass  0.5  D.  or  so  stronger  than  we 
would  for  a  two-eyed  patient. 

5.  The  excess  of  binocular  accommodation  apparently 
represents  an  actual  increase  of  ciliary  effort  imposed  doubt- 
less by  the  act  of  convergence.  It  cannot  be  attributed  to 
the  added  clearness  secured  by  a  contraction  of  the  pupils, 
since  it  is  quite  uniformly  observed,  even  when  no  such  con- 
traction exists. 

6.  As  little  can  the  contraction  of  the  pupil  be  called  in  to 
account  for  the  accommodation  of  1  D.  or  more  quite  regu- 
larly observed  in  patients  over  fifty-five.  The  accommoda- 
tion in  this  case  in  all  probability  represents  the  same  process 
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as  in  youth — i.  e.,  relaxation  of  the  lens  produced  by  con- 
traction of  the  ciliary  muscle. 

7.  These  observations  and  others  adduced  should  lead  us 
to  modify  somewhat  our  conceptions  of  the  accommodative 
process.  Particularly  these  should  lead  us  to  think,  con- 
trary to  the  prevalent  view,  that  not  only  the  elasticity  of 
the  lens  (physical  accommodation),  but  the  activity  of  the 
ciliary  muscle  (physiologic  accommodation),  diminishes 
with  age,  and  that  in  advanced  life  only  a  comparatively 
small  amount  of  ciliary  energy  can  be  put  into  play. 

8.  The  accommodation  is  equal,  and  presbyopia  advances 
at  the  same  rate  in  the  two  sexes. 

9.  The  relaxation  of  effort  produced  by  homatropin  and 
by  the  prescribing  of  correcting  glasses  seems  in  many  cases 
to  set  up  a  condition  of  moderate  accommodative  insuffi- 
ciency, lasting,  it  may  be,  for  a  number  of  weeks. 

10.  The  practical  applications  of  these  observations  are  of 
considerable  importance.  In  particular,  the  observations 
determine  whether  a  given  accommodation  is  subnormal  or 
suspiciously  low,  and  enable  us  to  tell  when  we  have  suc- 
ceeded in  raising  it  to  near  the  normal  limit.  Subnormal 
accommodation  is  frequent  and  comprises  two  kinds — 
lenticular  and  ciliary.  The  former,  which  may  be  called  a 
premature  presbyopia,  is  a  stable  condition,  causing  ap- 
parently little  or  no  reflex  symptoms ;  the  latter  is  a  variable 
condition,  often  causing  marked  asthenopia  and  requiring 
active  treatment.  The  other  practical  applications  consist, 
first,  in  the  recognition  of  the  fact  that  the  accommodation 
may  be  unequal  in  the  two  eyes,  so  that  in  presbyopia  an 
unequal  reading  addition  may  be  required;  and,  second,  in 
the  employment  of  the  accommodation  tests  in  determining 
the  depth  and  reliability  of  homatropin  cycloplegia. 

11.  In  order  to  make  the  tests  available  for  practical 
application  they  should  be  performed  in  a  uniform  way 
and  with  certain  precautions.     When  so  performed,  they 
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give  reliable  results.  They  are  readily  and  briefly  made 
with  simple  apparatus,  and  hence  are  easily  adapted  to  the 
conditions  of  ordinary  office  work. 

DISCUSSION 

Dr.  C.  D.  Wescott,  Chicago:  Sinco  roading  Dr.  Duane's  paper 
of  about  twelve  years  ago,  and  to  which  he  has  referred,  I  have 
made  it  a  practice  in  daily  routine  woik  to  test  the  accommodation 
of  every  patient  I  refract.  I  am  able  to  confirm  many  of  the 
theoretic  observations  that  Dr.  Duane  has  mentioned,  and  I  wish 
the  time  were  not  so  short  that  I  might  go  into  the  matter  more  in 
detail.  But  I  want  to  urge  upon  you  the  importance  of  testing  the 
monocular  acconunodation  in  all  presbyo])es.  I  have  been  able 
to  relieve  a  great  many  patients  suffering  from  asthenopia  by  dis- 
covering the  difference  in  the  accommodation  of  the  two  eyes  and 
equalizing  it.  Patients  who  had  not  had  comfort  in  the  use  of  their 
eyes  before  have  been  made  perfectly  comfortable. 

Dr.  J.  F.  Shoemaker,  St.  Louis,  Mo.:  For  some  years  I  have 
noted  a  marked  variation  in  the  amount  of  acconunodation  from 
what  we  might  consider  the  average,  both  in  young  people  and  in 
those  who  have  reached  what  is  generally  supposed  to  be  the 
presbyopic  age.    I  have  not,  however,  tabulated  my  findings. 

In  connection  with  Dr.  Duane's  paper'I  wish  to  refer  briefly  to 
three  cases  I  have  had  undei-  observation  that  show  a  decided 
variation  from  the  average  acconunodation.  The  first  is  a  healthy 
lad  of  twelve  years,  who  under  homatropin  cycloplegia  showed  1.25 
diopters  of  hypermetropia.  In  the  post-cycloplegic  test  he  read 
18/15  plus  with  each  eye,  with  his  full  cori'ection,  but  the  Ix^st  he 
coukl  do  at  reading  was  Jaeger  1  at  eight  inches,  with  a  +  1.00 
added  to  this.  With  full  distance  correction  he  was  not  comfortable 
when  reading,  but  with  an  additional  reading  glass  he  is  entirely 
comfortable  and  has  gotten  along  nicely. 

The  second  case  is  a  young  woman,  thirty-two  years  of  age. 
Under  homatropin  cyclopk^gia  she  showed  5.00  diopters  of  hyper- 
metropia and  a  little  astigmatism.  After  the  effect  of  the  cyclo- 
plegic  had  worn  off,  with  full  correction  she  could  read  Jaeger  1 
at  nine  to  ten  inches  only,  whereas  we  expect  patients  at  this  age 
to  read  it  at  four  or  five  inches. 

In  contrast  to  these  two  cases,  the  third  case  was  a  man  fifty- 
four  years  of  age,  who  has  only  one  eye.    He  has  2.00  diopters  of 


156   Duane:  Monocular  and  Binocular  Accommodation 

hypermetropic  astigmatism,  leads  comfortably  for  hours  with  his 
distance  correction,  and  is  able  to  read  Jaeger  1  at  ten  inches  very 
plainly.  It  shows  the  great  variation  in  accommodative  power, 
both  in  youth  and  in  middle  age. 

Dr.  Edw^a.rd  Jackson,  Denver,  Colo. :  Dr.  Duane  has  referred 
to  the  obvious  practical  importance  of  knowing  the  minimum  limit 
of  accommodation.  It  is  worth  while  to  call  attention  to  the  fact 
that  after  middle  age  it  is  also  of  great  practical  importance  to  have 
an  understanding  of  the  maximum  limits  of  accommodation.  I 
think  that  through  the  supposition  that  accommodation  is  en- 
tirely, or  has  become,  negligible  through  its  diminution  there  has 
very  often  been  a  failure  to  recognize  the  accommodation  present, 
and  also  failure  to  recognize  the  hyperopia  concealed  by  the  ac- 
commodation present.  I  am  sure  I  have  had  cases  in  which  the 
maximum  accommodation  after  fifty  years  of  age  came  up  to  these 
figures  given  in  Dr.  Duane's  paper,  much  higher  than  are  usually 
indicated  in  our  text-books  or  that  have  been  reported  by  previous 
observers. 

My  attention  was  first  called  to  the  frequency  of  such  cases  some 
seventeen  years  ago,  when  I  came  to  review  about  4,000  eyes.  I 
published  the  results  in  individual  cases,  not  tabulated  results.  I 
can  recall  a  case  repeatedly  and  very  carefully  tested  that  showed 
three-quarter  diopter  accommodation  at  eighty  years  of  age.  All 
possible  sources  of  error  I  think  were  excluded  in  that  case  and  the 
man  was  repeatedly  tested. 

There  was  one  apparent  fact  brought  out  by  my  statistics  that 
is  contradicted  by  Dr.  Duane,  and  I  think  probably  Dr.  Duane's 
statistics  are  more  carefully  prepared  than  mine,  and  which  I  tried 
to  verify  and  did  support  by  the  careful  observation  of  quite  a 
number  of  patients  whose  ages  I  was  certain  of.  That  was,  that 
in  women  I  found  the  error  of  accommodation,  even  aside  from  any 
possible  misinformation  as  to  age,  seemed  to  be  distinctly  lower  at 
the  same  age  than  in  men.  That  at  least  the  proportion  was  not 
equal.  Whether  it  was  the  lessened  power  of  the  ciliary  muscle, 
or  a  lessened  tendency  to  exert  neuromuscular  power,  I  could  not 
say,  but  certainly  my  figures  seem  to  show  that  the  accommodation 
was  slightly  lower  on  the  average  in  women  than  in  men. 

Dr.  a.  Duane,  New  York  City:  I  have  nothing  to  add  except 
with  reference  to  Dr.  Jackson's  statement.  It  did  seem  to  me, 
after  multiplying  observations  on  500  cases,  that  it  was  idle  to  go 
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further,  because  while  the  vuriatiou  in  accoininodution  was  verj' 
great  in  in(Hvi(hial  males  or  females,  yet  the  average  of  the  two 
sexes  was  about  tlu;  same.  Sometimes  the  male  accommodation 
was  higher,  sometimes  the  female,  but  on  the  whole,  one  was  about 
as  good  as  the  othei-.  If  you  look  at  the  chart,  you  will  see  the  red 
and  black  are  pretty  well  mixed,  so  we  could  not  say  definitely 
that  the  red  was  higher  or  that  the  l)lack  was  higher. 


SIMPLE  METHODS  OF  ORTHOPTIC  TRAINING 

EDWARD  JACKSON,  M.D. 

Denver,  Colonido 

Exercises  to  modify  and  perfect  the  ocular  movements 
should  be  given  with  simple  apparatus;  since  they  are  to  be 
performed  often  by  very  young  children,  and  sometimes  un- 
der the  supervision  of  parents  untrained  in  ophthalmology,  or 
the  care  or  manipulation  of  mechanical  instruments.  Such 
exercises  should  also  have  a  wide  range  of  variation,  both  to 
provide  for  the  exercise  of  many  different  movements  and 
coordinations  of  movement,  and  to  avoid  monotony  that  im- 
pairs interest  and  leads  to  perfunctory  carrying  out  of  a 
routine  that  brings  no  benefit. 

To  be  most  effective,  the  apparatus  should  be  capable  of 
shifting  the  direction  of  the  rays  faUing  on  the  eye,  through 
every  intermediate  position,  without  any  interruption  of  the 
process.  Those  who  have  worked  with  the  rotary  prism 
realize  how  much  more  satisfactory  it  is,  giving  a  continuous 
change  of  effect,  than  prisms  of  differentjstrengths  substi- 
tuted one  for  another,  with  a  break  in  the'exercise  at  every 
change  of  prism;  even  though  these  prisms  be  arranged  in 
convenient  form  in  a  battery,  which  permits  going  directly 
from  one  prism  to  the  next. 

The  two  forms  of  orthoptic  apparatus  here  discussed  have 
these  advantages:  they  are  relatively  simple,  and  they  give 
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change  of  direction  to  the  rays  faUing  in  the  eye  without  any 
interruption. 

Fusion  Tubes 

A  modification  of  the  fusion  tubes  that  were  originally  sug- 
gested by  Priestley  Smith  in  his  Bowman  Lecture  of  1898* 
constitutes  an  extremely  simple  apparatus,  that  can  scarcely 
get  out  of  order  in  the  hands  of  the  youngest  child;  yet  it  is 
capable  of  great  adaptability  to  fundamental  orthoptic  exer- 
cises. Such  modified  tubes  were  described  by  the  writer  in 
1903. t  There  is  a  tube  to  hold  before  each  eye.  At  the 
proximal  end  is  a  convex  lens,  the  principal  focus  of  which  is 
at  the  other  end  of  the  tube,  where  a  slit  and  a  pin-hole 
aperture  admit  light.  The  lens  is  to  overcome  the  tendencj^ 
to  accommodate  for  so  near  an  object.  It  is  most  important 
in  the  treatment  of  convergent  squint;  but  it  can  sometimes 
be  removed  with  advantage,  or  replaced  by  a  weaker  lens,  in 
dealing  with  divergence  excess.     (Fig.  1.) 

On  looking  through  either  tube  the  eye  perceives  a  streak  of 
light,  and  alongside  it  a  point  of  light — the  light  admitted 
through  the  openings  in  the  distal  end.  There  is  one  streak 
and  one  point  for  each  eye.  When  binocular  vision  is  pos- 
sible, both  streaks  and  both  points  are  seen  simultaneously. 
By  rotating  the  tubes  so  that  the  slits  are  parallel,  the  streaks 
are  made  parallel,  and  may  then  be  brought  together  and 
fused  by  a  corresponding  convergence  of  eyes  and  tubes.  The 
appearance  then  presented  is  that  of  a  single  streak  of  light, 
with  a  point  of  light  on  each  side  of  it.  Or,  by  a  different  de- 
gree of  convergence,  the  points  of  light  may  be  fused,  giving 
the  impression  of  a  single  point  of  light  with  a  streak  on  each 
side  of  it.  The  fusion  of  the  points  requires  that  the  tubes  be 
held  at  the  same  level.  The  streaks  can  be  fused,  although 
one  tube  is  held  slightly  higher  than  the  other.    (Fig.  3.) 

When  fusion  has  been  attained,  the  exercise  is  secured  by 

*  Ophthalmic  Review,  xvii,  164. 

t  American  Journal  of  Ophthalmology,  xx,  239. 


Fig.  1. — Fusion  tubes  for  orthoptic  exercises. 


Fig.  2. — Fusion  mirrors  or  nionoscopc.  Buck  of  movable  mirror  on  left. 
Fixed  mirror  to  right,  showing  reflection  of  opening  through  which  jnitient 
looks.  Arranged  for  left  eye.  Graduated  scale  partly  reflected  in  fixed  mirror. 
Screw  with  large  hca'l  to  left  acts  on  movable  mirror.  Supporting  colunm 
below. 
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preserving  the  fusion,  while  the  tubes  are  slowly  moved  from 
the  position  in  which  fusion  was  easiest.  When  the  move- 
ment has  been  carried  so  far  that  two  streaks  and  two  points 
of  light  are  seen,  in  spite  of  an  effort  to  keep  up  fusion,  the 
eyes  are  to  be  rested  a  minute  or  so.    Then  the  tubes  are 


c 


B 
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F'ig.  3. — Appearance  of  streak  and  point  of  light  in  fusion  tubes:  A,  Bin- 
ocular vision,  images  not  fused;  B,  images  of  streaks  fused  into  one;  C, 
images  fused  for  training  vertical  movements;  D,  images  separated  by  rotation 
of  the  tubes  in  exercises  for  cyclophoria. 


brought  back  to  the  position  of  easy  fusion  and  the  exercise 
repeated. 

In  an  elaborated  form  of  apparatus,  which  Priestley  Smith 
called  the  "heteroscope,"  the  tubes  are  pivoted  in  a  collar 
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to  move  laterally  only,  and  the  collar  is  graduated  to  show 
the  convergence  or  divergence  of  the  tubes.  With  such  tubes 
the  lateral  movements  are  easily  controlled,  and  it  is  easy  to 
note  the  power  of  convergence  at  any  time.  But  this  restric- 
tion of  movement  robs  the  fusion  tubes  of  a  large  part  of 
their  usefulness,  making  it  impossible  to  practise  exercises 
of  the  vertical  movements  or  wheel  rotation  under  fusion 
control. 

AVith  the  unconnected  fusion  tubes,  it  is  not  difficult  to  cal- 
culate the  convergence  of  the  visual  axes  at  any  time.  It  is 
necessary  to  measure  the  distance  between  the  centers  of  the 
patient's  pupils  by  reading  from  a  scale  held  in  front  of  the 
patient's  eyes  while  directed  toward  a  distant  object,  the 
distance  from  one  corneal  margin  of  one  eye  to  the  corre- 
sponding corneal  margin  of  the  other.  This  distance  between 
the  corneal  margins  is,  with  sufficient  accuracy  for  practical 
purposes,  the  distance  between  the  centers  of  rotation  of  the 
two  eyes. 

The  distance  between  the  two  slits  at  the  distal  ends  of  the 
tubes  can  then  be  measured  with  the  same  scale,  when  the 
tubes  are  in  any  desired  position,  as  at  the  nearest  approach 
or  the  greatest  vseparation  at  which  fusion  is  possible.  Sub- 
tract the  distance  between  the  two  slits  from  the  distance 
between  the  centers  of  rotation  of  the  eyes,  and  we  have 
approximately  the  centrads  of  convergence  or  divergence,  as 
the  slits  are  about  100  mm.  from  the  centers  of  rotation  of  the 
eyes,  so  that  each  millimeter  represents  about  one  centrad 
angular  deviation.  The  number  of  centrads  can  be  converted 
into  degrees  by  multiplying  by  the  decimal  0.57.  By  such 
measurement  of  the  distance  between  the  slits  it  is  easy  to 
note  from  week  to  week  any  progress  toward  parallelism  of 
the  visual  axes. 

These  separate  fusion  tubes  can  be  used  for  training  the 
vertical  movements.  For  this,  each  tube  is  rotated  until  its 
slit  is  horizontal,  and  then  the  two  streaks  of  light  are  fused 
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into  one,  two  points  of  light  being  seen,  one  above  and  one 
below  the  horizontal  streak.  One  tube  is  then  slowly  moved 
up  or  down,  relative  to  the  other,  until  the  single  streak 
separates  into  two.  The  extent  of  this  motion,  possible  while 
keeping  the  slit  single,  is,  of  course,  much  less  than  that  of  the 
lateral  movement  compatible  with  fusion. 

For  the  exercise  of  the  power  of  torsion,  or  fusion  training 
in  cyclophoria,  the  fusion  tubes  are  superior  to  any  other 
apparatus  or  method  that  has  been  suggested,  being  only  ap- 
proached in  efficiency  by  the  binocular  arrangement  of  Mad- 
dox  rods,  mounted  for  accurate  rotation.  With  the  fusion 
tubes  we  have  in  the  slit  an  object  that  can  be  rotated  freely 
in  either  direction  by  rotation  of  the  tube  about  its  axis,  and 
the  power  of  fusion  by  torsion  correspondingly  tested  or 
exercised. 

To  exercise  the  power  of  torsion,  the  streaks  are  fused  in 
either  the  horizontal  or  vertical  position,  and  then  one  tube  is 
slowly  rotated  about  its  axis  until  the  two  streaks  separate 
into  an  X-  or  V-like  figure.  Then  the  eyes  may  be  rested,  the 
slits  again  brought  parallel,  or  so  that  the  streaks  are  fused, 
and  the  exercise  repeated.    (Fig.  3.) 

The  fusion  tubes  can  be  used  on  children  too  young  to  re- 
spond to  other  forms  of  apparatus,  because  of  the  simphcity 
of  the  streak  and  point  of  light  looked  at,  and  the  exclusion  of 
other  objects — an  advantage  they  share  with  the  amblyo- 
scope.  Where  one  eye  is  amblyopic,  the  good  eye  may  be 
handicapped  by  turning  the  tube  it  looks  through  toward  a 
less  illuminated  surface ;  or  by  pasting  over  the  slit  and  pin- 
hole before  the  good  eye  a  piece  of  paper,  the  thickness  and 
opaqueness  of  which  are  proportioned  to  the  amblyopia  in  the 
deviating  eye.  This  paper  may  be  changed  from  time  to 
time,  as  the  visual  acuity  of  the  two  eyes  becomes  more 
nearly  equal. 

A  use  of  the  fusion  tubes  that  has  proved  most  satisfactory 
is  in  testing  and  training  the  power  of  movement  regained 
11 
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after  any  form  of  ocular  paralysis.    Weakness  of  lateral,  ver- 
tical or  wheel  rotations  is  equally  an  indication  for  their  use. 

Fusion  Mirrors 
"WTien  a  pencil  of  light  is  reflected  from  two  parallel  mirrors, 
the  rays  leave  the  second  mirror  parallel  to  their  original 
direction.  If  one  of  the  mirrors  be  inclined  to  the  other,  their 
direction  is  changed  by  double  the  inclination  of  the  mirror. 
This  is  illustrated  in  Figs.  4  and  5.    By  changing  the  inclina- 


Fig.  4. — Light  coming  from  A  falling  on  fixed  mirror.  M,  is  reflected  to 
movable  mirror  m  parallel,  or  m  inclined,  is  reflected  to  a  or  b.  The  broken 
lines  are  perpendiculars  to  the  mirrors. 

tion  of  one  mirror  through  an  angle  of  90  degrees,  the  direc- 
tion of  the  reflected  rays  may  be  made  to  vary  from  0  to  180 
degrees.  As  the  shifting  of  the  mirror  is  a  continuous  change, 
not  a  sudden  or  interrupted  change,  the  alteration  of  the  di- 
rection of  the  rays  is  efTected  without  interruption  of  its  con- 
tinuity. 

To  apply  this  method  of  changing  the  direction  of  the  inci- 
dent rays  to  orthoptic  training,  it  is  only  necessary  to  have 
two  mirrors  placed  before  one  eye,  and  to  have  one  of  the  two 
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movable  while  the  other  is  fixed.  An  arrangement  of  this 
kind  is  shown  in  the  instrument  here  presented,  which  might 
be  called  a  monoscope.  (Fig.  2.)  It  consists  essentially  of 
a  fixed  and  a  movable  mirror.  The  effect  of  the  latter  in 
changing  the  direction  of  the  rays  is  indicated  upon  a  scale, 
the  graduation  giving  double  the  number  of  degrees  that  the 
plane  of  the  mirror  is  altered.  The  whole  is  mounted  on  an 
adjustable  column,  so  that  it  can  be  used  at  a  convenient 


Fig.  .5. — Indiciites  field  in  wliich  objects  are  seen  with  fusion  mirrors.  M, 
fixed  mirror;  m,  movable  mirror  parallel  to  M  at  solid  line,  inclined  at  broken 
line.  Finer  broken  lines  show  limits  of  field  with  mirror  inclined;  dotted 
lines,  apparent  direction  of  the  field. 


height  before  the  eye,  and  pivoted  so  that  it  can  be  used  be- 
fore either  eye  and  can  alter  the  direction  of  the  rays  either 
laterally  or  vertically. 

When  such  an  instrument  is  properly  placed  before  one 
eye,  whatever  the  kind  of  strabismus  or  the  position  in  which 
the  eyes  may  be  held,  the  rays  from  any  object  can  be  turned 
so  as  to  fall  upon  the  fovea  of  that  eye  at  the  same  time  as 
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they  fall  from  their  original  direction  on  the  fovea  of  the  fel- 
low-eye. A  clip  is  placed  before  the  sight-hole  to  receive  a 
red  glass,  to  identify  the  image,  or  a  dark  glass  to  cut  down 
the  visual  acuity.  The  graduation  has  been  made  to  cover 
30  degrees  divergence  or  60  degrees  convergence.  These  are 
degrees  in  the  actual  turning  of  the  rays,  equal  to  55  degrees 
and  110  degrees  of  prism  strength,  or  52  and  104  centrads. 
Degrees  of  strabismus  higher  than  this  are  very  unusual,  and 
little  will  be  accomplished  with  them  by  orthoptic  training 
until  they  are  materially  reduced  in  amount  by  operation. 

In  use,  the  monoscope  is  placed  before  the  patient's  fixing 
eye,  with  a  dark  glass  in  the  clip  that  will  reduce  the  visual 
acuity  below  that  of  the  deviating  eye,  so  as  to  place  the  eye 
haVjitually  used  at  a  decided  disadvantage.  The  inchnation 
of  the  movable  mirror  should  be  such  as  to  place  on  or  near 
the  macula  of  that  eye  the  image  of  the  point  of  light  which  is 
fixed  directly  with  the  other  eye.  By  alternately  covering  the 
eyes  it  may  be  ascertained  objectively,  or  by  the  parallax 
test,  that  both  eyes  are  receiving  on  their  foveas  images  of  the 
point  fixed.  The  patient  is  then  induced  to  look  intently  at 
this  prominent  point  or  object,  and  to  keep  it  single  as  long  as 
he  can,  while  the  movement  of  the  mirror  compels  the  better 
eye  behind  it  to  move  to  a  corresponding  extent  to  prevent 
diplopia. 

The  instant  diplopia  appears,  the  patient  should  close  his 
eyes  and  rest  them  while  the  movable  mirror  is  brought  back 
to  the  position  for  easy  fusion.  Then  the  movement  is  re- 
peated. Each  movement  to  preserve  fusion  may  occupy  five 
to  fifteen  seconds,  not  longer.  A  brief,  intense  effort  is  far 
more  effective  than  a  prolonged  exercise,  in  which  the  patient 
does  not  make  much  exertion. 

The  first  objective  of  such  exercises  is  making  the  patient 
conscious  of  diplopia  as  soon  as  it  arises.  To  do  this  it  may  be 
necessary  to  use  the  strongest  contrast  between  the  object 
fixed  and  the  background;  and  when  he  sees  two  images,  to 
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look  alternately  from  one  to  the  other.  A  black  dot  or  small 
circle  on  white  paper,  viewed  in  strong  sunlight,  is  a  good 
object,  or  a  bright  point  of  light  seen  in  the  dark  room,  A 
small  point  of  light  is  not  the  best  for  fixation,  because  irra- 
diation and  the  effects  of  irregular  astigmia  tend  to  mask  the 
beginning  of  binocular  diplopia,  and  they  are  relatively  of 
greater  importance  when  the  object  fixed  is  a  single  point. 

As  the  patient  comes  to  perceive  binocular  diplopia  easily 
and  promptly,  more  complex  objects  may  be  used  for  fixation 
with  the  monoscope,  and  objects  that  exercise  fusion  in  a 
larger  and  larger  portion  of  the  visual  field.  These  may  be 
simple  line  pictures  or  reading  the  printed  page,  which  may 
be  continued  until  it  causes  a  sense  of  weariness.  Later, 
photographs  of  buildings,  landscapes,  costumes,  and  tapes- 
try, or  the  objects  themselves,  may  be  looked  at;  and  prac- 
tice in  searching  for  details  with  .the  monoscope  becomes  an 
important  and  interesting  step  in  the  training  of  binocular 
vision. 

The  great  advantages  of  the  instrument  over  those  that 
have  heretofore  been  used  for  orthoptic  training  are:  It  can 
be  used  on  every  kind  of  picture  or  object  that  may  be  ordi- 
naril}^  looked  at ;  it  gives  approximately  the  same  conditions 
of  vision  as  the  ordinary  use  of  the  eyes ;  and  with  it  the  train- 
ing can  be  continued  to  the  higher  levels  of  stereoscopic 
vision,  judgment  of  distance,  and  perception  of  relief  in  the 
natural  objects.  The  stereoscopes,  including  the  amblyo- 
scope,  furnish  the  two  eyes  with  pictures  of  two  different  ob- 
jects, to  be  combined  into  one  image.  The  monoscope  fur- 
nishes the  two  eyes  with  the  binocular  images  of  the  same 
object,  as  nearly  normal  as  it  is  possible  for  those  eyes  to  re- 
ceive. 

DISCUSSION 

Dr.  A.  DuANE,  New  York  City:  I  have  no  doubt  that  the  in- 
struments which  Dr.  Jackson  describes  fulfil  all  the  purposes  he  de- 
sires them  to  fulfil,  and  cei'tainly  they  are  very  valuable.    It  seems 
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to  me,  however,  that  we  can  derive  practically  the  same  advan- 
tages from  the  use  of  the  amblyoscope.  With  this  we  can  use 
objects  that  differ  in  contour  and  also  those  that  are  alike.  Di- 
vergence and  convergence  can  be  exercised  with  the  amblyoscope, 
and  it  does  seem  to  me  that  practically  all  the  things  that  Dr. 
Jackson  effects  can  be  effected  quite  well  with  the  amblyoscope 
if  properl}^  applied.  The  only  disadvantage  of  the  amblyoscope  is 
that  in  very  young  children  whose  intra-ocular  distance  is  so  small 
it  is  often  difficult  to  get  the  tubes  so  the  patient  can  actually  look 
through  both  at  the  same  time. 


CORRECTION  OF  SQUINT  BY  MUSCLE  RECESSION 
WITH  SCLERAL  SUTURING 

p.  CHALMERS  JAMESON,  M.D. 

Brooklyn,  N.  Y. 

Simple  tenotomy  was  the  earliest  operation  performed  for 
squint.  Deffendorf  divided  the  belly  of  the  m.iiscle,  the  mus- 
cle retracted,  did  not  unite  with  the  sclera,  paralysis  fol- 
lowed, and  the  operation  fell  into  disrepute.  Bohn  intro- 
duced the  method  of  today,  and  von  Graefe,  Knapp,  and 
others  followed  with  suggestions  as  to  securing  and  regulating 
the  effect.  Even  with  these  guides  to  regulation  it  has  always 
been  an  uncertain  operation,  sometimes  giving  brilliant  re- 
sults, holding  and  maintaining  them,  and  again  proving  a 
disappointment,  giving  way,  retracting  the  caruncle,  and 
wholly  or  partially  paralyzing  the  muscle.  Its  uncertainty  is 
attributable  principally  to  one  very  unreliable  factor,  namely, 
the  question  of  muscle  union  or  fixation  with  the  sclera. 

If  the  muscle  should  happen  to  form  its  reattachment  to 
the  sclera  at  the  point  desired,  of  course  it  is  successful.  If  it 
should  curl  up,  make  a  conjunctival  attachment,  retract 
within  its  sheath,  drop  behind  the  contact  arc,  it  may  be  a 
partial  or  a  complete  and  disastrous  failure.  These  condi- 
tions, while  not  so  applicable  to  the  partial  or  guarded 
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tenotomies  as  practised  today,  cannot  be  altogether  elimi- 
nated, and  the  danger  is  in  ratio  to  the  extent  of  the  partial 
tenotomy  done  and  to  the  attenuation  of  the  muscle  pro- 
duced. 

It  was  with  these  facts  in  mind,  coupled  with  the  thought 
that  a  muscle  could  and  should  bo  receded  with  the  same  ex- 
actness and  precision  that  it  could  be  advanced,  that  the 
writer  was  prompted  to  seek  the  means,  and  also  endeavor  to 
find  the  limits  of  its  utility. 

To  find  this  it  was  necessary  to  demonstrate  the  stabili- 
ment  of  the  scleral  tissue  behind  the  muscle  insertion  as  a 
suitable  and  practicable  suturing  medium,  and  to  devise  a 
technic  by  which  the  oper-ation  could  be  easily  and  satis- 
factorilj^  performed.  Scleral  suturing  had  been  practised  as  a 
successful  procedure  in  front  of  the  muscle  where  the  epi- 
scleral tissue  is  dense  and  abundant.  It  has  not,  however, 
been  utilized  to  any  great  extent  behind  the  insertion  of  the 
muscle. 

Since  writing  this  paper  I  have  received  a  reprint  of  an 
operation  by  Dr.  Curdy,  of  Kansas  City,  describing  a  one 
suture  recession  operation,  with  scleral  suturing  to  the  super- 
ficial sclera.  This  he  does  coincident  with  a  similar  advance- 
ment on  the  opposing  side.  It  appeals  to  one  as  an  ingenious 
and  practical  operation. 

Beard  states  that  Prince,  of  Springfield,  practised  a  reces- 
sion operation  with  what  he  called  "tenotomy  with  control 
suture."  Colburn,  in  1889,  practised  a  similar  tenotomy 
with  "restrain  suture,"  and  he  himself  practised  an  operation 
under  the  caption  of  "curb  tenotomy."  He  did  not  practise 
scleral  suturing,  but  sutured  to  Tenon's  capsule. 

The  following  paper  is  a  study  of  5()  operations  of  recession 
without  advancement  in  which  deep  scleral  suturing  short  of 
perforation  is  practised. 

The  operation  about  to  be  described  freely  exposes  the 
muscle,  and  after  detaching  it,  separates  it  from  the  globe,  as 
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also  its  capsular  continuity  above  and  below,  leaving,  how- 
ever, its  sheath  intact.  It  transplants  it  at  once  to  a  position 
placed  further  back,  and  permits  the  operator  accurately  to 
grade  the  operation,  and,  by  scleral  suturing,  gives  him  a 
definite  understanding  of  the  location  of  reattachment.  It 
also  establishes  a  safeguard  against  future  retraction,  and  it 
introduces  and  elaborates  a  technic  for  safe  scleral  suturing. 

Every  new  operation  is  an  interrogation  point,  and  in  this 
vein  I  venture  to  present  the  operation,  feeling  justified  b}' 
the  results  obtained  in  this  prehminary  study.  The  opera- 
tions have  all  been  performed  upon  cases  of  internal  con- 
comitant squint,  with  two  exceptions. 

The  following  are  the  steps  of  the  operation:  A  conjunc- 
tival incision  is  made  about  7  mm.  long,  following  the  curve 
of  the  semilunar  fold,  the  center  corresponding  to  the  car- 
uncle. The  ends  of  this  incision  are  prolonged  toward  the 
cornea,  and  in  the  direction  of  the  fornici  above  and  below. 
The  flap  is  undermined  to  its  base  and  turned  over  toward 
the  cornea.  The  semilunar  conjunctiva  is  also  undermined 
in  the  direction  of  the  caruncle,  with  care  not  to  disturb  the 
fascial  trabeculae  or  areolar  tissue  on  the  surface  of  the 
muscle. 

The  muscle  is  now  undermined,  completely  separated  from 
the  globe,  and  its  capsular  continuity  severed  above  and 
below  by  incisions  carried  back  beyond  the  equator.  A 
tenotomy  hook  is  inserted  to  facilitate  clean  dissection,  and 
Reese  forceps  placed  behind  it  grasp  the  muscle.  The  hook 
is  withdraw^n  and  the  muscle  severed  from  its  insertion  in  the 
usual  way.     (Fig.  1.) 

It  is  an  advantage  to  have  the  operative  field  completely 
exposed  and  ample  room  to  manipulate  the  needles.  The 
sclera  now  exposed  should  be  sponged  and  cleaned  of  blood 
particles,  and  the  outlying  muscle-fibers,  if  any,  freely 
severed.  The  distance  from  the  muscle  insertion  which  the 
operator  desires  to  recede  the  muscle  end  is  now  measured  in 
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millimeters  and  the  point  noted  on  the  sclera.    The  remain- 
ing steps  in  the  operation  are  very  simple. 

Three  single  armed  sutures  are  provided.  The  first,  the 
central  one,  is  inti'oduced  from  without  the  conjunctival  lip 
nearest  the  caruncle,  then  perforates  the  outer  surface  of  the 
muscle  end,  just  below  the  center,  behind  the  forceps.  At 
this  point,  to  make  for  the  utmost  safety  in  the  bite  of  the 
suture,  the  needle  is  put  through  the  muscle  from  the  under 


Fig.  1. — Incisions  in  capsule  passing  backward  behind  equator  above  and  be- 
low the  exposed  muscle. 

side  above  its  first  perforation  (just  above  the  center  of  the 
muscle.  Fig.  2),  and  is  brought  out  on  the  upper  side  of  the 
muscle,  the  thread  being  looped  around  the  thread  of  the 
first  perforation.  This  simple  suture  is  easily  seen  on  the  dia- 
gram. The  sutures  are  now  continued  right  on  through  the 
sclera  and  out,  and  finally  through  the  lip  of  the  conjunctiva 
nearest  the  cornea-.  The  two  remaining  sutures,  about  3  mm. 
above  and  below  the  center,  are  carried  through  the  con- 
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junctiva  lip,  muscle  end,  sclera,  and  conjunctival  lip  nearest 
the  cornea. 

The  sutures  are  now  carefully  separated,  the  blood  debris 
cleared  away,  the  muscle  approximated  to  its  new  scleral 
attachment.  The  tying  of  the  sutures  firmly  holds  the  mus- 
cle to  its  new  scleral  position,  and  at  the  same  time  closes  the 
conjunctival  opening.    The  central  suture  resolves  itself  into 


Fig.  2. — A,  Muscle  ready  for  recession.  Three  sutures  introduced  which 
engage  conjunctiva,  muscle,  sclera,  and  then  conjunctiva.  B,  Detail  of  cen- 
tral suture  perforating  muscle. 

a  surgical  knot  and  tightl}'-  holds  a  bundle  of  muscle-fibers  in 
firm  apposition  to  the  sclera  (Fig.  3).  If  the  conjunctival 
wound  gaps  between  the  sutures,  it  is  wise  to  supplement 
surface  conjunctival  sutures. 

It  will  be  found  an  advantage,  after  the  sutures  are  tied, 
to  leave  the  ends  long  enough  to  be  loosely  held  out  of  the 
way  by  an  adhesive  strip  to  the  bridge  of  the  nose.     It 
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greatly  facilitates  their  removal  to  be  able  to  abduct  the  eye 
by  traction  through  them.  The  knots  can  then  be  pulled 
into  view.  They  can  be  removed  on  the  sixth  or  the  seventh 
day. 

Certain  precautions  should  be  observed  in  order  to  make  a 
smooth  and  facile  operation.  The  conjunctiva  should  be 
carefully  separated,  leaving  the  supramuseular  tissues  in- 
tact. The  areolar  tissue  in  which  the  muscle  is  deeply  em- 
bedded in  the  region  of  the  caruncle  should  not  be  shced.    If 


Fig.  3. — By  tying  the  sutures  the 
conjunctival  wound  is  closed  and  the 
muscle,  at  the  same  time,  is  brought 
to  its  new  point  of  attachment. 


Fig.  4. — Illustration  of  the  technic 
of  scleral  suturing.  A,  Needle  per- 
forating the  sclera;  B,  non-perforat- 
ing needle;  C,  suture  of  perforating 
needle;  D,  suture  of  non-perforating 
needle. 


this  is  done,  the  muscle  is  endangered,  the  anatomy  dis- 
arranged, and  the  reaction  will  be  greater. 

It  is  of  great  advantage  to  leave  the  mass  of  fat  and  fascia 
in  which  the  muscle  is  embedded  postei'iorly  intact.  It  not 
only  preserves  the  anatomic  relationship  of  the  parts,  but 
leaves  a  compact  mass  of  tissue  in  continuity  with  the  cap- 
sular incisions  above  and  below  which  unites  and  adds  to  the 
strength  of  the  scleral  attachment. 

The  needles  should  be  small,  10  mm.  from  tip  to  eye,  full 
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curved  and  sharp.  A  large  blunt  needle  would  endanger  the 
operation.    The  thread  should  be  No.  1  or  2  twisted  silk. 

The  stabiliment  of  the  sclera,  the  first  thing  to  be  ques- 
tioned in  connection  with  the  operation,  is  a  most  clearly 
demonstrable  fact.  The  sclera,  formed,  as  it  is,  of  white 
fibrous  and  yellow  elastic  fibers  in  bundles,  having  an  equa- 
torial direction  and  also  lying  in  meridian  lines,  makes  the 
best  structure  for  engaging  a  needle. 

The  strength  of  these  fibers  is  remarkable,  as  the  following 
experiment  showed:  A  freshly  enucleated  eye  was  sutured 
with  No.  1  twisted  silk  and  the  thread  was  looped.  The 
globe  was  then  opened  and  it  was  found  that  the  needle  had 
not  perforated.  The  excised  section  was  firmly  held  between 
the  hook  forceps,  and  articles  of  various  weight  were  added 
one  by  one  to  the  loop.  They  weighed  one  pound  and  one 
ounce,  and  the  sclera  still  held.  Three  sutures  will  hold  three 
pounds  two  ounces  without  tearing  out,  and  probably  more. 

The  technic  of  introducing  scleral  sutures  in  order  to  ob- 
tain the  deepest  bite  without  perforation  is  important.  The 
sclera  is  less  than  one  millimeter  thick  in  and  around  the 
equator,  and  may  be  easily  perforated.  A  thick,  large  needle 
may  burst  the  fibers;  a  sharp,  small,  slender  needle  will  split 
the  bundle  layers  with  facility  if  handled  as  follows:  The 
needle  engages  carefully  at  first,  and  the  point,  which  should 
always  be  watched  and  visible,  picks  up  a  bundle  of  fibers, 
and  as  the  point  of  the  needle  becomes  indistinct,  it  is  made  to 
approach  the  surface,  but  not  to  pass  through  the  surface, 
steady  pressure  being  exerted  as  it  makes  its  way  through  the 
tissue  and  engages  in  its  bend  substantial  bundles  of  fibers. 
The  motion  employed  is  such  as  one  would  use  in  picking  up 
the  fibers  of  a  thick  linen  handkerchief  bent  over  the  finger 
without  pricking  the  finger.  The  bend  of  the  needle  after 
counterpuncture  should  be  seen  in  its  entire  continuity 
through  the  translucent  sclera,  as  also  the  suture  after  it  has 
been  drawn     Such  a  suture  has  not  perforated. 
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Performed  after  this  manner,  scleral  sutures  will  hold,  and 
can  be  manipulated  with  the  greatest  confidence  and  equa- 
nimity. With  a  perforating  suture,  neither  the  needle  bend 
nor  thread  can  be  seen  as  they  pass  through  the  sclera. 

If  the  operator  should  strike  a  small  vein,  the  non-resis- 
tance is  at  once  detected,  the  point  withdrawn  and  intro- 
duced one  millimeter  in  any  direction.  The  two  dangers, 
unsuitable  anchorage  and  perforation,  commonly  cited  as 
precluding  scleral  suturing  in  this  region,  are  found  to  be 
groundless  and  erroneous.  The  above  technic  opens  a  field  of 
wide  practicability  for  sclei-al  suturing  in  muscle  operations. 

The  reaction  and  trauma  are  moderate  if  the  operation  has 
been  performed  smoothly.  In  a  former  operation  the  sutures 
were  tied  over  rubber  bands  and  the  local  reaction  was  con- 
siderable. The  simple  operation  just  outlined  makes  the  re- 
action negligible  and  local.  In  none  of  the  cases  has  there 
been  any  deep  reaction.  In  no  case  has  there  been  general 
conjunctival  chemosis.  None  of  the  cases  showed  interior 
involvement  of  the  globe.  Post-operative  granulations  are 
easily  removed. 

Retraction  of  the  Caruncle. — Thei-e  has  been  but  slight  re- 
traction of  the  caruncle  and  that  difficult  to  distinguish  and  of 
negligible  quantity.  The  writer  is  conversant  with  the  pains- 
taking work  and  investigation  by  Dr.  Howe  and  others  on 
caruncular  retraction.  As  the  result  of  these  obsei'vations  on 
operations  so  near  this  structure  he  would  add  this  contribu- 
tive  suggestion,  that  the  muscle,  firmly  attached  to  the  sclera 
at  or  in  front  of  the  equator,  is  the  beam  that  holds  these 
tissues  in  normal  anatomic  relationship.  If  this,  the  muscle 
attachment,  gives  way,  all  surrounding  tissues  are  dragged 
backward,  and  with  them  follow  retraction  and  slight  inver- 
sion of  the  caruncle. 

The  Determination  of  the  Amount  of  Recession. — Taking  the 
equator  as  the  possible  limit  to  which  a  muscle  should  be 
receded,  the  a\  erage  distance  between  the  insertion  of  the 
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internal  rectus  and  the  equator  is  probably  not  more  than  5 
and  at  most  6  mm.,  the  measurement  depending  on  the  diam- 
eter of  the  cornea,  the  distance  between  the  insertion  of  the 
muscle  and  the  limbus,  and  the  age  of  the  patient.  These, 
therefore,  should  be  measured  and  the  computation  reckoned 
before  the  recession  is  made.  The  indications  as  to  the 
amount  of  recession  conform  to  those  in  general  usage,  to- 
gether with  certain  observations  gained  from  the  operations 
done.  Among  these  is  the  degree  of  squint,  fixed,  alternating, 
or  periodic.  A  greater  degree  of  recession  is  necessitated  if 
the  squint  is  fixed.  Marked  correction  of  squint  with  glasses 
should  lessen  the  recession.  Then  there  is  the  excursive  power 
of  the  opposing  muscle.  Divergence  insufficiency  would  in- 
crease the  amount  of  recession  to  be  done.  The  age,  duration 
of  squint,  and  the  visual  acuteness  of  the  deviating  eye  are 
all  to  be  taken  into  consideration.  The  length,  size,  breadth, 
and  the  laxity  or  tension  of  the  muscles  are  important  factors 
in  estimating  the  amount  of  recession.  Frequently  a  short, 
tense,  powerful  muscle  is  to  be  found  on  the  non-deviating 
eye,  equal  in  size  to  that  of  the  deviating  eye.  The  rule  of 
one  millimeter  to  each  five  degrees  of  deviation  has  not  been 
strictly  adhered  to.  Certain  broad  limitations  have  been 
found  practicable,  having  for  their  object  the  protection  of 
convergence  with  the  greatest  amount  of  correction. 

In  operating  upon  the  strong  muscle  we  have  generally 
found  it  a  safe  procedure  to  recede  to  the  5  mm.  limit  if  the 
deviation  is  over  25  degrees  and  if  scleral  fixation  is  prac- 
tised. In  doing  a  double  recession  we  have  found  safety  in 
i-eceding  to  4  mm.  on  both  sides  if  the  deviation  is  over  40  de- 
grees and  if  scleral  suturing  is  practised.  Modifications  from 
these  extreme  limitations  the  operator  applies  to  individual 
needs. 

Certain  factors,  however,  which  come  under  the  heading  of 
post-operative  adjustments  cannot  be  wholly  estimated  be- 
fore operation.    Principal  among  these  are,  first,  the  post- 
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operative  neuromuscular  element;  second,  the  indefinite 
knowledge  before  operation  as  to  the  adductive  contributions 
of  the  siipplenientary  adductor  nuiscles;  third,  what  Jackson 
termed  the  connective-tissue  influences.  They,  the  post- 
operative neurologic  muscular  and  connective-tissue  obstruc- 
tions, are  causes  of  failures  or  partial  failures  in  well-regulated 
operations,  and  contribute  an  erratic  quality  to  final  results. 
They  are  the  post-operative  obstacles  which  muscles  newly 
placed  have  to  contend  with.  Whitnall  states  that  ''in  a 
firm  body  such  as  the  eyeball  revolving  against  a  cushion  of 
fatty  tissues  the  fat  will  be  pressed  away  and  the  connective- 
tissue  meshwork  supporting  it  condensed  with  a  membrane- 
like surface." 

It  is  reasonable  that  an  eye  deflected  laterally  for  a  number 
of  years  must  have  shaped  a  socket  for  itself  differing  from 
the  normal,  and  that  connective-tissue  contractures  and  atro- 
phies, adapted  to  the  new  position  of  the  globe,  take  place. 

But  a  knowledge  of  the  extent  of  these  contractures  can 
sometimes  be  acquired  at  the  time  of  the  operation.  If  the 
stump  of  the  muscle  after  detachment  is  grasped  and  the  eye 
forcibly  rotated  outward,  impediment  to  free  excursion  is 
often  noticed,  and  the  operator  can  take  advantage  of  this 
fact  to  incise  the  capsule  equatorially  above  and  below. 

That  connective  obstructions  are  not  the  all-important 
factors  that  newly  placed  muscles  have  to  function  against, 
and  that  neuromuscular  conditions  play  an  important  role,  is 
proved  by  the  fact  that  the  weak  abductive  muscle,  as  a  rule, 
experiences  no  difficulty  in  rotating  the  eye  freely  to  the  outer 
canthus,  as  also  by  the  truth  that  in  double  recession  the 
operation  on  the  non-deviating  eye  frequently  contributes  a 
large  amount  of  correction.  That  the  muscle  of  the  opposing 
non-deviating  eye  is  often  of  as  large  a  caliber,  short  and 
tense,  as  that  of  the  deviating  eye,  is  undoubtedly  one  of  the 
reasons  for  this  contribution,  and  a  very  potent  argument  for 
a  double-sided  operation. 
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Results  of  Operations 

There  have  been  39  patients  upon  whom  56  operations 
have  been  performed;  22  of  these  upon  whom  single  reces- 
sions were  done  and  17  upon  whom  double  recessions  were 
performed.  The  early  operations  were  all  single  recessions. 
In  the  latter  operations  the  effect  was  divided  between  both 
eyes. 

The  total  number  of  degrees  of  squint  of  the  22  cases  of 
single  recession  was  655  degrees.  The  uncorrected  residue 
two  weeks  after  the  operation  was  117  degrees.  Of  these  22 
single  recessions,  5  were  under  25  degrees  and  all  were  cor- 
rected. The  remaining  17,  therefore,  left  an  average  of  6.9 
degrees.  Ten  of  these  single  recessions  were  over  30  degrees; 
5  were  40  degrees  or  over.  These,  of  course,  were  beyond  the 
corrective  possibility  of  a  single  recession  operation. 

These  results  point  to  the  limit  of  a  single  recession  of 
5  mm.  with  scleral  fixation  as  being  25  degrees,  or,  at  most, 
under  unusual  post-operative  non-obstructive  conditions,  28 
degrees.  Beyond  this  an  interfacial  or  aponeurotic  attach- 
ment is  likely  to  exist. 

The  total  number  of  degrees  of  squint  in  the  17  cases  upon 
which  the  double  recessions  were  performed  was  636  degrees. 
The  uncorrected  degree  of  squint  after  operation  was  64  de- 
grees— an  average  of  3.8  degrees  for  each  case.  Fifteen  of 
these  17  cases  of  double  recession  were  over  30  degrees,  9 
were  40  degrees  or  over.  Fourteen  of  these  17  cases  were 
corrected  within  5  degrees. 

None  of  these  56  cases  have  diverged  perceptibly  for  dis- 
tance. A  few  of  the  amblyopics  have  faltered  in  convergence 
before  the  5  cm.  point  was  reached,  but  within  two  weeks 
after  operation  have  improved  as  the  wounded  muscle  re- 
cuperated. Moreover,  it  is  an  interesting  fact  that  faltering 
convergence  may  be  expected  immediately  after  the  recession 
operation,    but    that    convergence    is    regained    when    the 
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wounded  muscle  is  healed.  With  the  exception  of  four  cases, 
which  faltered  at  3  mm.,  they  have  adducted  to  the  caruncle. 

These  operations  were  performed  on  cases  kindly  turned 
over  to  me  by  my  associates  at  the  Brooklyn  Eye  and  Ear 
Hospital,  together  with  those  of  my  own  clinic  and  private 
practice.  They,  my  associates,  have  in  most  cases  witnessed 
the  results. 

Thiough  the  courtesy  of  Dr.  Wheeler  I  operated  upon  two 
cases  at  the  New  York  Eye  and  Ear  Hospital.  One  was  a 
squint  of  30  degrees,  the  other  of  35  to  40  degrees.  A  double 
recession  was  performed  on  the  35  degree  squint  at  two  sit- 
tings, which  resulted  in  correction  and  preservation  of  con- 
vergence. The  second  case  upon  which  a  single  recession  was 
performed  left  a  residue  of  15  degrees,  and  has  not  yet  been 
operated  u})()n  again. 

Also,  through  the  kindly  invitation  of  Dr.  Knapp,  two  op- 
erations were  done  at  the  Knapp  Memorial  Hospital.  On  a 
deviation  of  45  degrees  a  double  recession  was  performed. 
This  case  perceptibly  diverged  during  the  first  week.  Three 
weeks  after  he  had  a  slight  convergence  of  about  5  degrees. 
On  the  second  case,  a  50  degree  s(|uint,  a  single  recession  was 
performed.  It  corrected  27  degrees  of  the  deviation,  and  ab- 
duction which  faltered  at  5  mm.  from  the  canthus  before  the 
operation  was  also  corrected.  This  case  was  advanced  later, 
as  the  patient  desired  that  one  eye  alone  be  operated  upon. 

Of  the  lesser  degrees  of  deviation,  one,  of  only  5  degrees,  the 
residue  of  an  operation  performed  many  years  previously,  was 
receded  3  mm.  Ten  days  after  operation  he  had  12  degrees 
exophoria;  three  weeks  after  operation,  7  degrees  esophoria, 
with  correction  of  the  aforesaid  deviation. 

Summary  of  Usefulness  of  Operation 

1.  It  primarily  attacks  the  offending  muscle  and  puts  the 
greatest  emphasis 'where  the  seat  of  the  deformity  begins. 

2.  It  leaves  an  unmutilated  muscle  system  with  a  broad, 

12 
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properly  placed  attachment  capable  of  normal  action  and 
vigorous  work. 

3.  It  enlarges  the  effect  of  tenotomy  by  boldly  carrying  the 
muscle  end  back  to  the  equator  if  necessary.  The  exposition 
of  the  field  enables  the  operator  to  make  valuable  observa- 
tions relative  to  the  length,  breath,  laxity,  tension,  and  con- 
nective-tissue obstructions.  It  enables  him  to  grade  his  op- 
eration accurately,  insures  a  non-pointed  attachment,  and 
leaves  him  with  a  definite  understanding  as  to  where  his 
muscle  is  fixed,  and  renders  tenotomy  by  reason  of  scleral 
fixation  a  safe  and  reliable  procedure. 

4.  It  safeguards  convergence  to  a  striking  degree.  This 
has  been  the  most  gratifying  outcome  of  the  operations  per- 
formed, and  is  attributable  to  the  fact  that  a  powerful  muscle 
properly  and  broadly  attached  to  the  sclera  working,  from  its 
primary  origin  at  the  optic  foramen,  and  from  its  secondary 
origin  at  the  diversion  of  the  check  ligament,  and  supple- 
mented by  accessory  adductor  muscles,  is  a  bulwark  for  the 
preservation  of  convergence. 

5.  Its  corrective  capabilities  are  extensive  and  compara- 
tively uniform. 

A  single  recession  of  5  mm.  with  scleral  fixation  will  correct 
a  deviation  of  25  degrees  in  a  high  percentage  of  cases. 

A  double  recession  of  4  mm.  on  both  sides,  with  scleral 
fixation,  will  correct  deviations  of  35  degrees  or  above  in  a 
high  percentage  of  cases. 

Finally,  the  operation  of  recession  with  scleral  suturing 
has  all  the  traditions  for  good  which  tenotomy  has  accom- 
plished in  the  past  and  provides  that  very  important  feature 
which  it  lacked,  namely,  definite  scleral  fixation. 

DISCUSSION 
Dr.  Johx  H.  Ohly,  Brooklyn,  New  York:  On  several  occasions 
I  had  the  opportunity  of  seeing  Dr.  Jameson  perfoim  his  muscular 
recession  operation,  also  watching  some  of  the  good  results  ob- 
tained. 
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The  tochnic  has  boon  porfcH-tod  to  such  an  oxtont  that  tho  opora- 
tion  is  comparatively  simple  and  consumes  no  more  time  than  an 
ordinary  advancomont  operation.  There  is  one  element  of  danger, 
namely,  in  placinfj;  tho  scleral  suture  at  the  o{}uator.  Hero  tho 
sclota  has  a  thickness  of  some  0.3  mm.  and  perforation  nmst  bo 
ji;uardotl  against.  In  myopic  eyes  this  danger  would  be  still  more 
augmented. 

Tho  advantage  of  the  procedure  over  a  tenotomy  is  that  a 
dotinito  idea  is  obtained  of  tho  site  of  the  tendon  reattachment, 
and  thus  one  can  select  the  exact  position  desired  for  a  given  case. 
The  simple  tenotomy  corrects  from  5°  to  10°  of  convergent  squint, 
and  by  a  more  extended  tenotomy  a  correction  of  10°  to  25°  can 
be  obtained,  depending  upon  the  strength  of  the  secondary  adduc- 
tions. 

Dr.  Jameson  obtains,  by  a  complete  recession  of  one  internal 
rectus,  a  correction  of  some  25°,  that  is,  by  suturing  the  muscle  to 
the  equator  of  the  eye.  This  is  much  the  same  as  in  an  extended 
tenotomy.  He  actually  does  an  extended  tenotomy,  for  in  his 
operation  he  must  necessarily  cut  extensively  into  Tenon's  capsule, 
as  also  cut  all  circum-muscular  attachments.  He  probably  ob- 
literates the  contact  arc  between  the  muscle  and  the  sclera.  When 
a  greater  correction  than  25°  is  desired,  it  is  necessary  to  operate 
on  both  eyes.  If  the  secondary  divergence  which  may  follow  an 
extended  tenotomy  is  due  to  faulty  muscular  or  lack  of  muscular 
reattachment  to  the  eyeball,  then  this  operation  should  prevent 
secondary  divergence.  However,  such  divergence  is  probably  due 
to  a  weakening  of  the  secondary  adductors  and  to  the  disturbance 
of  the  neuromuscular  influence.  If  this  is  the  case,  then  there  is 
no  reason  why  in  some  cases  a  divergence  might  not  occur  after 
this  procedure. 

As  this  method  has  given  such  good  results  and  a  fair  amount  of 
power  of  convergence  has  been  retained,  it  is  worth  a  fair  trial. 

Dr.  R.  J.  Curdy,  Kansas  City,  Mo. :  For  several  years  I  have 
boon  using  a  scleral  suture  in  tenotomy,  especially  in  connection 
with  advancement.  Previously,  I  had  done  simple  advancement 
and  simple  tenotomy,  and  combined  advancement  and  tenotomy, 
but  with  such  inadequacy  of  result,  and  such  uncertainty  of  result, 
that  I  had  formed  thehabitof  evading  muscle  operations  altogether. 
In  simple  advancement  especially  I  have  never  been  able  to  ac- 
com{)lish  a  result  which  was  even  reasonably  satisfactory.  The 
final  effect  was  uncertain,  and  further  operating  usually  needed. 
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The  use  of  the  scleral  suture,  however,  has  removed  this  uncer- 
tainty. I  have  used  a  simpler  suture  than  that  described  by  Dr. 
Jameson.  This  is  done  before  the  advancement  of  the  antagonist 
muscle  is  completed.  The  suture  is  passed  through  the  conjunctiva 
and  capsule  above,  then  through  the  upper  border  of  the  muscle 

tendon  near  its  insertion.  The 
tendon  is  divided  at  its  insertion, 
and  reflected  to  expose  the  sclera. 
The  suture  is  passed  through  the 
superficial  layer  of  the  sclera,  the 
required  distance  posterior  to  the 
original  insertion,  then  through  the 
lower  border  of  the  muscle  tendon 
and  through  the  capsule  and  con- 
junctiva below,  and  tied.  The  .su- 
ture includes  the  superficial  layer 
of  the  sclera,  the  muscle  tendon, 
and  both  upper  and  lower  lips  of 
capsule  and  conjunctiva.  The  dis- 
tance of  recession  of  the  tenoto- 
mized  muscle  is  exactly  that  of  the 
deviation  of  the  eye  as  measured 
in  millimeters.  The  distance  of 
advancement  of  the  antagonist 
muscle  is  the  same.  The  final  ef- 
fect is  the  same  as  the  immediate 
effect,  and  there  is  very  little  im- 
pairment of  motility.  I  have  never 
had  any  late  developing  overeffect. 
The  placing  of  the  scleral  por- 
tion of  the  suture  is  exceedingly 
difficult.  The  sclera  here,  as  Dr. 
Jameson  has  mentioned,  is  very 
thin,  and  not  only  thin,  but  smooth  and  hard,  and  good  fixation 
of  the  eyeball  is  impossible. 

Dr.  Arnold  Knapp,  New  York  City:  I  have  had  the  privilege 
of  seeing  a  number  of  Dr.  Jameson's  operations,  and  it  seems  to 
me  it  is  an  operation  of  promise. 

The  point  that  was  particularly  interesting  to  me  was  that, 
after  the  recession  of  the  muscle  of  5  mm.,  the  power  of  the  muscle 
was  not  below  normal. 
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There  an;  two  points  which  I  cannot  Iielp  oniphasizins,  namely, 
the  buckhng  of  the  muscle  at  its  deep  insertion  causes  considerable 
reaction;  and  the  removal  of  the  sutures  in  this  location  is  some- 
what difficult. 

I  would  like  to  ask  Dr.  Jameson  whether  he  has  followcnl  cases 
sufficiently  Ions  to  be  able  to  say  whether  the  effect  on  the  recessed 
muscle  is  permanent,  and  whether  he  has  observed  any  change  in 
the  position  of  the  eye  in  an  anteropostc^-ior  direction  after  this 
operation,  particularly  when  combined  with  a  tenotomy. 

Dr.  p.  Chalmers  Jameson,  Brooklyn:  In  answer  to  Dr. 
Knapi^'s  (luestion,  I  would  state  that  the  cases  which  have  })een 
under  observation  for  some  months  have  retained  their  correction. 
A  number  of  the  cases  have  been  operated  upon  within  the  last  six 
weeks,  but  so  far  there  has  been  no  indication  that  the  correction 
is  not  permanent.  If  anything,  the  tendency  is  to  slightly  more 
convergence  than  exists  during  the  first  post-operative  week. 

In  one  case  operated  upon  at  the  Knapp  Memorial  Hospital 
the  patient  had  a  45-degree  squint.  A  double  recession  of  4  mm. 
was  performed.  During  the  first  week  there  existed  slight  diver- 
gence. Three  weeks  lat(M-  it  converged  some  5  degrees.  I  believe 
this  to  be  the  permanent  condition. 

We  have  not  observed  the  slightest  degree  of  exophthalmos  nor 
has  there  been  any  appreciable  retraction  of  the  caruncle. 


EPIDEMIC    ENCEPHALITIS    FROM    THE    STAND- 
POINT OF  THE  OPHTHALMOLOGIST 

GEORGE  FRANKLIN  LIBBY,  M.D. 

Denver,  Color:i<lo 

It  is  important  for  the  ophthalmologist  to  have  a  working 
knowledge  of  epidemic  encephalitis  because  he  may  be  the 
first  physician  consulted  by  the  patient,  or  his  counsel  may 
be  sought  by  the  internist  or  neurologist.  The  ocular  dis- 
turbances are  often  of  rapid  onset,  and  sometimes  of  a  very 
distressing  character,  and  may  be  the  first  or  even  the  only 
symptoms  noticed. 

Happ  and  Mason^  have  made  a  thorough  clinical  study 
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based  on  81  cases  of  this  disease,  observed  in  hospital  wards 
and  followed  up  after  discharge.  The}^  refer  to  119  publica- 
tions on  the  subject. 

The  recent  epidemic  of  encephalitis  was  first  noticed  in 
Austria  and  northern  France,  during  the  winter  of  1916-17. 
The  following  winter  it  appeared  in  epidemic  form  in  Paris. 
It  was  soon  recognized  in  other  parts  of  Europe  and  in  Eng- 
land ;  and  by  another  year,  probably  aided  by  extensive  troop 
movements,  it  had  spread  over  the  world,  becoming  a  great 
pandemic. 

The  association  of  epidemic  encephalitis  with  epidemic  in- 
fluenza, noticed  in  the  last  few  years,  has  also  been  observed 
for  four  centuries;  sometimes  one  disease  preceded  the  other, 
again  the  two  diseases  occurred  simultaneously.  The  lesions 
of  the  nervous  system  are  many,  diverse,  and  wide-spread, 
hence  the  variety  of  descriptive  adjectives  coupled  to  en- 
cephalitis. The  virus  lingers  for  a  long  time  in  the  central 
nervous  system.  As  one  area  is  recovering,  another  may  be 
attacked,  greatly  prolonging  the  period  of  disability. 

The  first  symptoms  are  likely  to  be  those  common  to  the 
initial  stage  of  an  acute  infectious  disease,  such  as  fever, 
headache,  vomiting,  irritability,  and  restlessness.  The 
young  may  have  delirium  or  convulsions.  Later  there 
develop  drowsiness,  coma  or  insomnia,  diplopia,  ptosis  or 
other  ocular  disturbances,  tremors,  muscular  jerkings,  spas- 
ticity, general  weakness,  mask-like  face,  and  various  psychic 
disorders,  especially  during  convalescence.  Sometimes  sleep- 
lessness at  night  alternates  with  deep  sleep  by  day. 

The  duration  of  the  lethargic  state  for  weeks  or  months  in 
many  cases  gave  rise  to  the  first  designation  of  this  disease  as 
''encephalitis  lethargica."  However,  in  some  cases  there  is 
no  lethargy.  All  things  considered,  probably  "epidemic  en- 
cephalitis" is  the  best  classification  for  this  disease. 

Headache  persisting  for  weeks  or  months  may  be  wholh^ 
dependent  on  encephalitis,   and  not  necessarily  a  sign  of 
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brain  tmnoi-  or  abscess,  even  in  the  presence  of  papilledema. 
The  headache  of  tuberculous  meningitis  is  of  a  different  char- 
acter, and  this  disease  is  usually  rapidly  fatal. 

Of  the  ocular  symptoms,  diplopia  is  frequently  the  first  in- 
dication of  involv^ement  of  the  nervous  system,  and  may  be 
the  first  sign  of  encephalitis.  The  palsies  of  the  eye  muscles 
are  characteristically  transient  and  variable.  Ptosis  is  fre- 
quent, often  bilateral,  seldom  complete.  Weakness  or  even 
loss  of  convergence  is  common ;  insufficiency  of  accommoda- 
tion also  occurs.  Nystagmus  of  various  types  is  present  in  a 
large  number  of  cases.  Pupillary  inequalities  and  irregu- 
larities are  seen.  Optic  neuritis  is  occasionally  observed, 
either  in  a  mild  or  a  severe  form,  and  in  one  or  both  eyes, 

Holden-  makes  the  observation  that  ophthalmologists  have 
noted  more  cases  of  paresis  of  accommodation  and  diagnosed 
paresis  of  motor  muscles  of  the  eyeball  more  accurately  than 
is  done  by  hospital  groups,  although  he  acknowledges  the 
statistical  value  of  such  reports  and  draws  valuable  data 
therefrom.  Eye  symptoms  noted  in  100  consecutive  cases  of 
epidemic  encephalitis  at  the  Mount  Sinai  Hospital  gave  the 
following  percentages:  Blurring  of  the  optic  discs,  4;  pap- 
illedema, 1;  ptosis  of  both  eyes,  45;  of  one  eye  only,  11. 
Paresis  or  paralysis  of  the  various  motor  muscles  of  the  globe 
sufficient  to  cause  diplopia  in  55,  of  which  44  were  of  the 
external  recti.  Nystagmus,  32.  Irregular  pupils,  15;  un- 
equal, 20;  sluggish  or  absent  light  reflex,  35,  in  13  of  which 
the  convergence  or  accommodation  was  also  sluggish.  Weak- 
ness of  accommodation  in  both  eyes,  1 .  Weakness  of  some  or 
all  of  the  muscles  supplied  by  the  facial  nerve:  both  sides  in 
24,  one  side  only  in  49, 

Holden  believes  that  true  papilledema  is  a  very  rare  symp- 
tom of  encephalitis,  a  concomitant  of  unusual  complications, 
and  usually  the  result  of  increased  intracranial  pressure.  He 
points  out  that  from  the  wide-spread  inflammatory  changes 
in  the  brain,  muscular  disabiUties  varying  from  weakness  to 
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paralysis  must  occur.  Diplopia  usually  disappears  early, 
ptosis  later,  and  pupillary  anomalies  and  weakness  of  accom- 
modation last  of  all.  He  thinks  that  during  an  epidemic 
encephalitis  may  be  diagnosed  from  the  ocular  symptoms 
alone  if  lues  is  eliminated. 

In  a  personal  communication  Dr.  Edward  Jackson  has 
called  the  writer's  attention  to  the  fact  that  the  microscope 
shows  no  essential  difference  between  the  vascular  and  peri- 
vascular changes  of  syphilis  and  those  of  encephalitis.  This 
would  account  for  the  similarity  of  symptoms  in  the  two  dis- 
eases. 

Dickinson-^  speculates  on  the  frequency  with  which  mild 
cases  of  encephalitis  have  been  diagnosed  as  syphilis  of  the 
central  nervous  system  and  treated  as  such,  and  their  recov- 
ery attributed  to  mercury  and  the  arsenol  compounds.  A 
very  important  point  in  differentiation  is  the  duration  of  the 
muscular  palsies.  In  syphilis  the  lesion  is  generally  of  long 
standing  before  it  yields  to  treatment,  while  in  encephalitis 
the  paralysis  is  fleeting,  and  may  shift  from  one  muscle  to 
another. 

Spaeth^  observed  five  cases  of  "encephalitis  lethargica," 
all  of  which  showed  various  ocular  symptoms.  One  case  had 
binocular  optic  neuritis  of  a  mild  type,  another  had  partial 
corneal  anesthesia  in  one  eye  and  almost  complete  anesthesia 
in  the  other,  and  all  five  cases  had  muscular  involvement.  All 
were  more  or  less  acutely  ill,  the  longest  period  of  disabihty 
being  three  months.  Spaeth  believes  that  "great  care  must 
be  taken  as  to  treatment  during  the  acute,  irritant  stages  of 
the  disease."  This  also  applies  to  a  rather  prolonged  period 
following  recovery,  to  prevent  possible  relapse. 

Taylor-^  reported  six  case-histories  in  which  diplopia  or 
ptosis,  or  both  these  conditions,  were  among  the  earliest 
symptoms  of  which  the  patients  complained.  The  general 
clinical  picture  was  that  of  encephalitis.  One  case  showed 
double  ptosis,  divergence  of  one  eye,  weakness  of  all  eye 
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movements,  and  nystagmus  to  right  and  left,  with  normal 
pupillary  reactions.  Some  of  Taylor's  cases  had  the  aspect  of 
paralysis  agitans  without  tremor,  and  others  a  mask-like  face, 
after  the  disease  had  run  its  course.  Only  two  of  his  cases 
made  a  complete  recovery. 

Monro*^  described  seven  cases,  one  of  which  had  well- 
marked  optic  neuritis,  with  hemorrhages.  He  gives  a  good 
description  of  the  cardinal  symptoms  of  epidemic  encepha- 
Htis,  and  alludes  to  its  tendency  to  attack  the  pons  and  mid- 
brain, causing  edema,  hemorrhage,  and  degenerative  changes. 

Pickard^  relates  five  cases,  all  of  which  showed  diplopia  and 
paresis  of  accommodation.  Four  of  the  cases  had  optic  nerve 
disturbances.  He  thinks  that  mild  cases  of  encephalitis  may 
be  commoner  than  is  thought.  The  ocular  symptoms  estab- 
lish the  diagnosis  in  such  cases. 

Haynes"*  gives  a  good  description  of  the  disease,  with  the 
exception  of  the  statement  that  the  fundus  oculi  is  normal, 
and  quotes  Farquhar  Buzzard's  observation  that  an  inflam- 
mation of  the  encephalon  can  produce  as  many  symptoms  as 
there  are  functions  of  the  brain.  He  also  outlines  the  treat- 
ment. 

Commenting  on  the  few  references  to  changes  in  the  fundus 
oculi  or  in  the  visual  function  that  he  had  been  able  to  find 
in  the  literature  on  encephalitis,  Symonds'*  describes  four 
cases  of  bilateral  optic  neuritis  which  he  observed  at  Ameri- 
can hospitals  which  he  visited. 

Patton  ^°  considers  encephalitis  from  the  ophthalmic  view- 
point, carefully  reporting  three  cases.  The  discussion  of  his 
paper  brings  out  interesting  features.  Reference  is  made  to 
the  statement  of  Morax,  that  when  ocular  symptoms  are 
wholly  absent  the  propriety  of  classifying  cases  as  ''lethargic 
encephalitis"  is  questionable.  Patton  calls  attention  to  the 
importance  of  determining  the  presence  or  absence  of  en- 
cephalitis, in  the  presence  of  unexplained  diplopia,  ptosis,  or 
irregular  pupillary  reaction. 
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Hogue"  reports  the  incidence  of  the  disease  and  the  mortal- 
ity in  Wisconsin,  and  records  four  cases  with  the  usual  eye 
symptoms.  He  details  the  frequency  of  the  various  ocular 
disturbances  and  the  order  of  their  disappearance.  Only 
two  of  the  cases  showed  lethargJ^ 

Waardenburg^-  describes  two  cases  studied  by  himself,  and 
compares  them  with  the  cases  published  in  Holland,  and  re- 
views the  accounts  of  this  disease  as  given  in  other  countries. 
The  general  symptoms  are  first  outlined,  and  the  ocular  mani- 
festations, motor,  visual,  and  pupillary,  are  taken  up  in  de- 
tail. Charts  are  given,  indicating  fields  of  fixation  as  well  as 
fields  of  vision.  He  also  calls  attention  to  the  importance  of 
the  ocular  symptoms  in  determining  a  diagnosis  of  enceph- 
alitis. 

Griffith^^  elaborates  his  earfier  study  of  acute  non-suppura- 
tive  encephalitis,  particularly  as  it  affects  the  cerebellum  and 
as  it  is  manifested  in  children.  He  has  collected  records  of 
31  eases,  in  addition  to  four  reported  by  himself.  They 
mainly  occurred  independently  of  any  epidemic,  often  closely 
following  acute  infectious  diseases,  and  could  not  be  attrib- 
uted to  an  encephalitis  of  any  specific  microbic  nature,  al- 
though that  relationship  was  possible.  He  considers  the 
prognosis  good  as  to  survival,  but  that  complete  recovery  is 
uncertain. 

Cadwalader^^  points  out  the  practical  impossibility  of 
separating  the  lesions  of  acute  anterior  poliomyelitis  from 
those  of  epidemic  encephalitis,  under  microscopic  study. 
This  explains  the  naturally  close  resemblance  of  the  clinical 
phenomena  of  these  two  diseases.  Epidemic  poliomyelitis 
occurs  mostly  in  summer  and  chiefly  in  children,  epidemic 
encephalitis  usually  occurring  in  the  winter  months  and 
largely  among  adults.  Lethai*gy  is  not  always  present  in  the 
latter  disease,  and  it  occasionally  occurs  in  the  former  affec- 
tion. The  identity  of  the  microscopic  findings  in  some  cases  of 
epidemic  encephalitis  and  in  early  stages  of  multiple  sclerosis 
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explains  the  resemblance  of  the  manifestations  of  these  dis- 
eases. 

He  calls  attention  to  the  rare  but  definite  involvement  of 
the  spinal  cord  in  epidemic  encephalitis;  and  refers  to  a  case 
of  binocular  l)lindness  following  optic  neuritis. 

Ophthalmic  literature'"'  has  a  lengthy  review  which  covers 
most  of  the  important  papers  dealing  particularly  with  the 
eye  symptoms  of  encephalitis. 

Under  the  general  title  of  Ocular  Manifestations  of  En- 
cephalitis"^ the  European  journals  deal  with  this  subject 
along  the  same  lines  as  already  laid  down;  while  Bollack'" 
deals  with  nystagmus  and  Demole"^  with  internal  ophthal- 
moplegia, in  this  disease. 

The  following  illustrative  cases  are  taken  from  the  practice 
of  the  writer,  except  case  4,  which  is  kindly  furnished  by  Dr. 
W.  C.  Finnoff: 

Case  1. — On  September  28,  1921,  a  man,  aged  thirty-oue  years, 
was  taken  with  severe  headache,  delirium  which  lasted  for  a  week, 
and  fever  which  rose  to  104°.  No  diplopia  was  noticed.  At  the  end 
of  a  month,  when  the  eyes  were  first  examined,  the  i-ight  pupil  was 
larger  than  the  left  (but  not  dilated  ad  maximum),  and  the  papillae 
were  slightly  hyperemic,  the  left  disc  being  blurred  at  the  nasal 
margin.  There  was  one  degree  of  right  hyperphoria,  the  accommo- 
dation of  the  left  eye  was  1 .25  D.  weaker  than  that  of  the  right,  and 
there  was  marked  asthenoj)ia.  A  w(>ek  later  a  nervous  breakdown 
occurred.  Recovery  from  the  acuteness  of  this  attack  was  followed 
by  blurring  of  vision,  marked  dizziness,  and  early  fatigue  of  the 
accommodation,  which  had  fallen  off  0.50  D.  more  in  the  left  eye. 
The  pupils  wei'e  now  equal  and  the  fundi  were  normal.  The 
patient's  nerve-tone  remained  very  poor. 

Case  2. — On  November  19,  1919,  a  boy,  aged  fourteen  years, 
who  had  had  fever,  pharyngo-tonsillitis,  and  general  malaise  for 
three  days,  suddenly  developed  bilateral  mydriasis  and  marked 
ptosis  of  the  left  upper  lid.  Twelve  hours  later  the  pupils  were  nor- 
mal as  to  size  and  reactions,  and  the  ptosis  was  reduced  one-half. 
Four  days  later  the  ptosis  had  disappeared.  Soon  after  this  the 
right  pupil  dilated  once,  for  a  few  hours  only.    Th(^  ptosis  returned 
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for  brief  periods  when  verj'  tired.  The  slowness  of  recovery,  long 
after  the  throat  was  well,  the  lethargy,  and  the  ocular  findings  led 
to  a  diagnosis  of  a  mild  attack  of  epidemic  encephalitis,  as  in  the 
following  case. 

Case  3. — A  man,  aged  fifty-six  years,  presented  himself  on 
November  22,  1919,  stating  that  a  week  before  he  had  vomited 
several  times,  diplopia  appeared  the  next  day,  and  severe  frontal 
headache  came  on  the  second  daj^  following.  He  had  never  had 
double  vision  before.  Examination  showed  20  degrees  of  left  hy- 
pertropia,  the  left  eye  turning  214  mm.  above  the  horizontal  merid- 
ian, and  there  was  ptosis  of  the  left  upper  lid.  Otherwise  the  eyes 
were  normal  except  for  errors  of  refraction.  The  man  was  notice- 
ably lethargic  for  nearly  two  weeks,  after  which  the  lethargy, 
diplopia,  and  ptosis  promptly  disappeared. 

Case  4. — Three  weeks  before,  a  man,  aged  fort3^-six  years,  had 
suddenly  developed  severe  pain  in  the  head,  and  fever  quickly  fol- 
lowed. When  the  temperature  was  first  taken  it  was  103°.  Physi- 
cal examination  revealed  a  left-sided  pneumonia.  In  a  few  days  he 
became  lethargic  and  remained  so  for  four  or  five  days.  As  pneu- 
monia was  thought  to  be  the  cause  of  the  constitutional  symptoms, 
no  neurologic  examination  was  made,  and  the  signs  of  lethargic 
encephalitis  were  not  looked  for.  After  recovering  from  the  leth- 
argy the  patient  noticed  that  his  vision  was  blurred  and  that  he  had 
diplopia;  also,  that  he  was  confused  mentally  at  times.  His 
physician  observed  that  the  lids  did  not  close  entirely  during  sleep, 
and  noted  a  condition  of  the  eyes  which  he  thought  was  lateral 
nystagmus.  The  pneumonia  cleared  in  ten  days,  but  was  followed 
by  a  pulse  of  only  29  per  minute.  The  patient  was  very  weak  and 
dizzy  most  of  the  time.  The  vision  continued  to  blur  and  diplopia 
was  noticed ;  and  it  was  for  these  conditions  that  the  ophthalmolo- 
gist was  called  on  July  5,  1921.  V.R.E.,  20/20;  L.E.,  2/200.  With 
his  former  reading  correction  (R.  and  L.+  0.50  sph.)  the  p.p.  R.E. 
=  3.25  D.;  L.E.  =  3.00  D.  for  Jaeger  No.  1.  He  could  read  with 
either  eye  separately,  but  could  not  read  with  both.  Slight  diplopia. 

Muscles:  Distance,  left  hypophoria,  2.5  centrads;  esophoria,  4 
centrads.  Near,  left  hypophoria,  6  centrads,  increased  in  upper 
field.  Confused  mentally,  so  that  the  full  error  in  all  fields  could 
not  be  measured.  The  left  eye  lags  in  upward  and  outward  move- 
ments. Esophoria,  20  centrads.  Accommodation  retarded.  R.E., 
disc  red,  swollen  0.5  to  1  D.,  edges  indistinct,  veins  engorged  and 
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slightly  tortuous,  arteries  slightly  contracted.  L.E.,  neuroretinitis, 
disc  swollen  2  D.,  arteries  contracted,  veins  markedly  engorged  and 
tortuous,  and  small  hemorrhages  and  exudates  on  surface  of  disc. 

July  10,  V.R.E.,  20/20  +;  L.E.,  20/30  partly.  Distance:  left 
hypophoria,  0.5  centrad,  increased  to  1.2o  c(>ntrads  up;  balance 
down.  Near:  l)alance  in  vertical  field,  esoplioria,  20  centrads. 
July  15:  Gaining  in  strength.  Only  two  short  periods  of  blurred 
vision.  V.R.E.,  20/20  +;  L.E.,  20/25.  Di.stance:  left  hypo- 
phoria 0.5  centrad  in  whole  field;  esophoria,  2  centrads.  Near: 
vertical  balance,  esophoiia,  (i  centrads.  Slight  improvement  of 
discs.  July  22:  Feels  nmch  l)etter,  and  does  not  become  confused  or 
lethargic.  Eyes  comfortable.  V.,  20/20  -|-  in  each.  Muscle  bal- 
ance good  except  6  centrads  of  esophoria  for  near.  Right  disc  less 
congested  and  less  o})scured  at  margins.  Left  disc  swollen  1  D.,  its 
exudates  less  and  its  hemorrhages  absorbing.  Fields  of  both  eyes 
normal  by  arc  perimeter  and  by  Peters'  campimeter. 

July  29 :  Weak  and  dizzy,  but  clear  mentally.  Vision  of  each 
eye  20/15.  Distance:  left  hypophoria,  1  centrad  on  looking  up. 
Near:  vertical  balance,  and  0.5  centrad  of  esophoria.  Slight 
l)lun'ing  of  upper  nasal  quadrant  of  right  disc,  remainder  normal. 
Left  disc  swollen  only  0.5  D.,  margins  still  blurred,  two  flame- 
shaped  hemorrhages  1/6  d.d.  in  upper  half  of  disc,  near  margin. 
August  6:  Vision  of  each  eye  20/15.  Vertical  and  lateral  balance 
for  distance  and  near  in  entire  field.  Right  disc  as  at  last  examina- 
tion. Left  disc  decidedly  improved,  no  swelling,  hemorrhages  ab- 
sorbing. With  presbyopic  correction  of  +  0.75  sph.  before  each 
eye,  Jaeger  1  could  be  read  at  10  inches,  with  a  range  of  3  D. 
August  17:  Vision,  muscles,  and  fundi  normal.  December  19: 
Patient  reports  that  he  is  well,  but  not  so  strong  as  formerly. 

Case  5. — On  April  15,  1921,  a  young  man,  aged  twenty-two 
years,  sought  relief  through  glasses  from  occasional  "filmy  vision" 
in  the  previous  month,  and  headache,  from  which  he  had  suffered 
for  ten  days.  The  headache  was  of  a  stabbing  character,  was  in 
the  lower  occipital  region,  and  occurred  several  times  a  day.  There 
was  a  mild  neuroretinitis  in  the  right  eye,  while  this  condition  was 
pronounced  in  the  left,  without  hemorrhage.  V.R.E.,  5/4  partly; 
L.E.,  5/10  partly.  There  was  no  central  color  scotoma.  The 
patient  was  referred  for  examination  of  the  nasal  acces.sory  sinuses, 
the  tonsils,  teeth,  blood,  spinal  fluid,  kidneys,  and  other  important 
organs.  Dr.  J.  N.  Hall's  thorough  physical  examination  resulted  in 
negative  findings  only. 
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Slight  tremor  of  the  hands  was  noticed  in  1917.  There  had  been 
a  moderate  influenza  in  the  fall  of  1918 ;  good  recovery.  In  August, 
1919,  he  received  a  blow  on  the  head;  not  rendered  unconscious. 
Radiographs  by  Dr.  H.  P.  Brandenl:)urg,  in  April,  1921,  showed 
"lack  of  the  posterior  clinoid  process;  also  a  small  calcified  area 
above  the  tentorium,  which  appears  to  be  the  center  of  a  tumor 
mass."  On  April  18  the  left  disc  was  choked,  and  the  vision  was 
down  to  5/15.  On  the  following  day  Dr.  Robert  Levy  opened  the 
left  antrum,  ethmoid,  and  sphenoid,  and  did  a  double  tonsillec- 
tomy. He  found  the  ethmoid  soft,  the  sphenoid  and  antrum  nor- 
mal, and  that  the  small,  submerged  tonsils  contained  a  scanty 
mucopurulent  secretion.  A  week  later  the  left  disc  was  less  swollen, 
and  the  vision  had  risen  to  5/10  partly. 

The  vision  of  the  left  eye  dropped  to  5/22  in  the  following  eight 
days.  A  consultation  was  had  with  Dr.  Edward  Jackson  on  May 
2,  1921.  It  was  estimated  that  the  right  disc  was  swollen  5.50  D. 
and  the  left,  7.50  D.  Both  blind  spots  were  much  enlarged,  espe- 
cially the  left.  The  lower  field  of  vision  in  the  left  eye  was  largely 
lost.  There  were  no  retinal  hemorrhages.  Two  days  later  spinal 
fluid  was  withdrawn  by  Dr.  P.  Hillkowitz,  and  found  negative  to  all 
tests,  as  was  the  blood  to  the  Wassermann  test. 

On  May  6th  Dr.  H.  T.  Pershing  began  a  neurologic  study  of  the 
case,  and  ordered  prolonged  rest  in  bed,  and  prescribed  potassium 
iodid  and  mercur3^  By  May  31  the  neuroretinitis  had  subsided  in 
the  right  eye,  and  largely  so  in  the  left,  which  showed  but  one 
diopter  of  swelling.  V.R.E.,  5/4  partly;  L.E.,  5/22.  On  June  20 
the  right  nerve  protruded  forward  4  D.,  the  margin  was  clearly 
defined,  and  the  vessels  dipped  over  the  edge.  The  left  disc  was 
swollen  2  D.,  and  there  were  new  vessels  cind  minute  hemorrhages 
on  its  lower  nasal  quadrant. 

June  28.:  V.R.E.,  5/9;  L.E.,  2/60;  swelling  of  right  disc,  1.50 
D.;   left  disc,  0.50  D. 

July  9.:  V.R.E.,  5/8;  L.E.,  1/60;  swelling  of  right  disc,  4  D.; 
left  disc,  3D. 

July  14:  V.R.E.,  5/8;  L.E.,  1/60;  swelling  of  right  disc,  2  D.; 
left  disc,  1  D. 

July  22:  V.R.E.,5/8;  L.E.,  1.5/60;  .swelling  of  right  disc,  1  D.; 
left  disc,  1  D.,  and  getting  white.  The  exudates  were  absorbing  in 
both  eyes. 

August  3:  V.R.E.,  5/7.5+  ;  L.E.,  1.5/60;  swelling  of  right 
disc,  1  D.  Some  constriction  of  the  arteries,  veins  slightly  tortuous. 
Left  disc  more  atrophic. 
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Case  5. — June  28,  1921,  rijiht  eye.     Enlarged  blind  spot.     Field  contracting. 


Case  5. — June  28,  1921,  left  eye.     Enlarged  blind  spot.    Field  almost  lost. 
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Augusts.-  V.R.E.,  5/7.5  —  ;  L.E.,  1.5/60.  Dr.  Lev}' reports  the 
sinuses  as  negative. 

August  12:  V.R.E.,  5/8;  L.E.,  1.5^60;  swelling  of  right  disc, 
4D.;  left  disc,  2  D. 

August  23:  V.R.E.,  5  12;  L.E.,  1/60.  September  10:  V.R.E., 
5/12  partly;   L.E.,  1/60. 

From  this  time  the  edema  of  the  optic  discs  generally  subsided, 
with  occasional  remissions,  and  the  vision  of  the  right  eye  gradually 
failed.     Dr.  Hillkowitz  found  the  spinal  fluid  pressure  400  mm. 


/ii^^U 


Case  5. — August  12,  1921,  right  eye.     Further  and  irregular  contraction  of 

field. 


water  on  October  4,  and  330  on  October  15.  Vision  improved 
sUghtly  after  the  first  withdrawal  of  the  fluid,  but  the  second  had  no 
such  result.  On  December  14,  1921,  there  was  complete  optic 
atrophy,  loss  of  pupillary  reflexes  except  to  direct  sunlight,  and 
vision  of  light  perception  onty  in  the  left  eye  and  possibh^  1/60  in 
the  right  ej^e.  The  patient  was  still  confined  to  the  house;  though 
rather  weak,  was  clear  mentally,  and  would  soon  go  outdoors. 

In  March,  1922,  the  vision  of  the  right  ej'e  was  8/100,  and  the 
patient  walked  out  alone. 
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Tho  fields  of  vision  were  taken  by  Dr.  W.  C.  Finnoff,  who 
kindly  assisted  in  the  care  of  this  distressing  case. 

The  following  note  is  from  Dr.  H.  T.  Pershing,  who  col- 
laborated from  the  neurologic  standpoint : 

"My  reasons  for  thinking  this  a  case  of  encephalitis  are  as  fol- 
lows : 

"1.  Meningitis  is  excluded  by  the  infrequency  and  short  dura- 
tion of  the  headaches,  the  absence  of  vomiting,  fever,  delirium,  and 
of  all  cranial  nerve  affections  except  the  optic  neuritis,  and  the  nor- 
mal condition  of  the  spinal  fluid.  The  differential  diagnosis  is  really 
between  encephalitis  and  tumor. 

"Against  tumor  are  the  following: 

"1.  The  rapid  onset:  From  the  first  symptom  of  which  we  are 
sure,  until  headache  was  severe  and  vision  distinctly  affected,  was 
not  more  than  a  week  or  at  most  ten  days. 

"2.  The  absence  of  vomiting  and  of  slow  pulse. 

"3.  The  entire  absence  at  all  times  of  any  other  cranial  nerve 
symptom  than  optic  neuritis. 

"4.  The  normal  condition  at  all  times  of  gait,  station,  volun- 
tary motions  and  the  reflexes,  especially  the  knee-jerks,  heel-jerk, 
and  plantar  reflex. 

"5.  The  infrequency  of  headache  after  the  first  onset  of  the  ill- 
ness. It  occurred  only  as  an  immediate  result  of  the  spinal  punc- 
tures. 

"6.  Absence  of  such  progress  in  the  development  of  symptoms 
as  we  generally  see  in  tumor. 

"In  favor  of  encephalitis  is  the  fact  that  the  disease  had  been 
occurring  in  Denver  and  Colorado  since  the  winter  of  1918-19,  and 
also  that  it  can  have  a  selective  action  on  a  limited  portion  of  the 
brain.    The  optic  nerve  is  really  a  part  of  the  brain." 

As  will  be  observed,  these  five  cases  ran  the  gamut  of  ocular 
symptoms,  from  transient  muscular  palsies  to  destructive 
optic  neuritis.  In  some  the  general  manifestations  were 
severe,  in  others  mild.  Cases  4  and  5  illustrate  an  involve- 
ment of  the  optic  nerve  not  suspected  earlier  in  the  epidemic, 
but  which  the  nature  of  the  disease  should  lead  us  to  expect 
at  times. 

13 
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The  universal  experience  of  the  past  four  years  justifies  the 
conclusion  that  epidemic  encephalitis  is  a  disease  of  great  im- 
portance, often  of  marked  severity,  and  with  a  tendency  to  a 
prolonged  course  and  to  relapses.  It  so  commonly  attacks 
the  eye  that  a  diagnosis  of  encephalitis  in  the  absence  of 
ocular  manifestations  msiy  well  be  doubted.  On  the  other 
hand,  it  is  possible  to  diagnose  the  disease  from  the  eye 
symptoms  alone  if  syphilis  is  excluded.  In  mild  cases  there 
may  be  no  symptoms  complained  of  except  the  ocular  dis- 
turbances. As  no  function  of  the  brain  is  immune  in  en- 
cephalitis, so  the  various  functions  of  the  eye  seem  liable  to 
attack.  And  as  the  virus  of  this  dread  disease  shows  its  ill 
effects  upon  the  general  nervous  system  for  years,  so  we  may 
expect  the  eyes  to  show  persistent  if  not  permanent  damage 
to  the  structures  that  were  seriously  affected.  We  must  be 
careful,  later  on,  not  to  confound  these  pathologic  changes 
with  those  of  nerve  syphilis. 

Epidemic  encephalitis  seems  to  lie  in  the  domain  of  the 
ophthalmologist  quite  as  much  as  in  that  of  the  neurologist 
or  internist.  However,  the  ideal  attitude  in  the  diagnosis  and 
treatment  of  this  as  of  all  diseases  is  one  of  cordial  coopera- 
tion. 
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DISCUSSION 

Dr.  E.  C.  Ellett,  Memphis,  Tenn.:  I  want  to  agree  heartily 
with  what  Dr.  Libby  says  in  the  abstract,  that — "The  eye  may 
show  the  first  signs  of  the  disease;  on  these  signs  alone  the  diagnosis 
may  be  made  during  an  epidemic,  if  lues  is  excluded;  and  without 
them,  a  diagnosis  of  enceplialitis  may  well  l)e  doul)ted."  It  seems 
to  me  we  see  a  good  many  of  these  conditions  in  people  who  are  able 
to  come  to  the  office,  who  do  not  think  they  are  sick  at  all  except 
for  symptoms  referal)le  to  affections  of  the  eye  muscles.  While 
I  have  not  seen  any  case  with  involvement  of  the  optic  nerve,  it 
seems  to  me  that  I  have  seen  a  large  number  of  cases  of  unusual 
types  of  ocular  paralysis,  such  as  paralysis  of  the  oblique  muscles. 
I  saw  two  in  one  morning  in  my  office  not  long  ago,  and  recently 
two  cases  of  paralysis  of  convergence.  Three  of  these  four  cases 
were  aml)ulat()ry  patients. 

In  the  first  case  with  paralysis  of  convergence  I  predicted  the 
diagnosis  over  the  opinion  of  the  man  who  was  attending  the 
patient,  although  he  afterward  came  around  to  my  view  after  the 
development  of  other  symptoms.  Both  of  the  cases  of  paralysis 
of  convergence  were  unimproved,  and  there  was  no  recovery  from 
the  paralysis.  One  of  the  patients,  a  man,  had  no  subjective  symp- 
toms at  all;  the  other,  a  woman,  had  a  veiy  annoying  diplopia. 
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Dr.  Allen  Greenwood,  Boston:  There  are  two  or  three 
points  in  connection  with  this  subject  which  I  think  it  is  well  for 
us  to  bear  in  mind.  The  ophthalmologist  frequently  sees  these 
cases  in  the  very  early  stage,  and  the  historj^  will  give  him  the  fact 
that  it  is  the  early  stage,  and  these  cases  should  be  carefully 
watched.  I  think  such  patients,  if  they  come  in  as  ambulatory 
cases,  should  be  sent  home  and  to  bed  and  put  under  the  care  of 
their  physician.  I  have  seen  a  number  of  cases  where,  within  a 
day  or  two  of  the  time  when  the  patient  walked  into  the  office,  he 
was  unconscious,  and  in  one  case  the  patient  died  two  days  after  a 
visit  to  an  oculist's  office. 

Then  there  is  the  other  class,  where  the  disease  has  been  going 
on  for  a  considerable  length  of  time.  In  those  cases  there  is  no  need 
of  bed  treatment,  for  they  have  gotten  by  the  serious  stage,  and 
yet  lethargic  encephalitis  is  in  any  stage  a  serious  disease.  In  my 
opinion  these  patients  do  not  become  normal  until  a  long  time  has 
elapsed.  I  think  very  few  patients  ever  recover  exactly  the  same 
normal  condition  after  an  attack  of  encephalitis. 

In  regard  to  the  optic  neuritis,  very  few  of  the.se  patients  will 
develop  a  choked  disc,  that  is,  with  high  elevation.  They  will, 
however,  frequently  develop  a  papillitis.  One  such  case  I  recently 
had  under  my  care  in  connection  with  Dr.  John  J.  Thomas,  of 
Boston.  We  watched  the  young  man  for  six  months  to  determine 
whether  he  had  a  brain  tumor  or  not.  We  decided  it  was  enceph- 
alitis and  not  brain  tumor.  He  had  a  distinct  papillitis  which 
gradually  subsided,  as  did  a  partial  diplopia. 

I  think  ptosis  is,  perhaps,  the  earliest  symptom  that  we  see  most 
frequently,  although  we  may,  as  Dr.  Ellett  has  said,  .see  almost  any 
muscle  complication  in  lethargic  encephalitis. 

I  do  not  believe  we  can  give  these  patients  cjuite  as  favorable  a 
prognosis  as  we  might  infer  from  what  the  writer  has  said.  They 
may  have  a  diplopia  which  disappears  quickly,  but  in  m.y  opinion 
there  is  usualh'  left  some  little  disturbance  of  the  muscle.  There 
may  be  a  loss  of  accommodation  which  never  quite  comes  back  to 
normal.    I  think  lethargic  encephalitis  is  not  a  simple  disease. 

Dr.  Hiram  Woods,  Baltimore:  Three  or  four  years  ago  I  re- 
ported in  detail  seven  cases  of  encephalitis  to  this  Society,  and  the 
subsequent  histor.y  of  two  of  them  maj'  be  of  interest.  One  illus- 
trates what  Dr.  Greenwood  has  said  about  the  persistence  of  a 
certain  amount  of  muscular  troul)le.  This  woman  went  into  a 
somnolent   condition   which   lasted   for   two   months.     She   had 
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paralysis  of  the  left  oxtornal  rectus.  She  recovered  finally,  hut  her 
eyes  have  been  more  or  less  bothei-some  since.  Alth()U{i;h  she  has 
usually  no  double  vision,  a  red  fj;lass  placed  before  either  eye  will 
produce  homonymous  diplopia. 

The  other  was  the  only  case  I  ever  saw  that  developed  definite 
lesion  of  the  optic  nerve.  He  had  the  condition  that  Dr.  Green- 
wood described,  with  possibly  a  little  more  edema.  It  was  more 
than  a  year  before  accommodation  returned,  while  all  his  other 
nmscular  troubles  promptly  disappeai'ed.  Another  effect  was  a 
distinct  mental  ('hanf>;(\  From  beinji;  a  studious,  bi(l(lal)le  boy,  who 
went  to  school  and  stood  near  the  head  of  his  classes,  he  has  be- 
come one  of  the  most  cantankerous  little  cusses  you  ever  saw.  It 
is  not  indulgence,  for  his  parents  are  sensible,  but  the  boy's  whole 
disposition  has  undergone  a  change. 

Dr.  Matthias  L.  Foster,  New  Rochelle,  N.  Y.:  It  was  Dr. 
Woods,  I  think,  who  I'emarked  last  year  that  the  only  regular  thing 
about  the  symptoms  of  epidemic  encephalitis  is  their  irregularity. 
Two  of  the  points  made  today  by  Dr.  Libby  seem  to  me  to  empha- 
size the  fact  that  these  symptoms  vary  immensely  as  seen  by 
different  observers,  each  of  whom  is  impressed  more  strongly  by 
his  own  personal  experience  than  by  that  of  others.  One  of  these 
l^oints  is  that  the  presence  of  ocular  symptoms  is  essential  to  a 
diagnosis  of  epidemic  encephalitis;  the  other  that  the  optic  nerve 
is  involved  in  this  disease  more  commonly  than  it  is  usually  sup- 
posed to  be. 

During  the  past  year  it  has  been  my  fortune  to  examine  the 
eyes  of  several  patients  in  whom  no  trace  of  ocular  trouble  had 
been  or  could  be  detected,  although  competent  diagnosticians  con- 
sidered the  patients  to  be  suffering  from  encephalitis.  While  it  is 
possible  that  there  existed  in  these  patients  ocular  symptoms  so 
slight  and  transient  that  they  eluded  the  notice  of  every  physician 
and  nurse  who  had  an  opportunity  to  observe  them,  it  seems  more 
probable  that  many  cases  of  this  disease  do  not  present  any  ocular 
symptoms,  and  that  the  presence  of  such  symptoms  is  not  essen- 
tial to  the  diagnosis.  We,  as  ophthalmologists,  are  not  very  likely 
to  see  such  cases,  and  therefore  are  hardly  in  a  position  to  decide 
such  a  question.  Certainly  it  is  doubtful  if  they  are  to  be  counted 
upon  as  regularly  present. 

Those  of  us  who,  have  seen  few  or  no  cases  of  involvement  of  the 
optic  nerve  may  feel  like  questioning  Dr.  Lil)bv's  opinion  that 
this  nerve  is  involved  more  connnonly  than  we  think,  but  it  is 


198  Libby:  Epidemic  Encephalitis 

possible  that  he  is  right.  The  experience  of  no  one  ophthahnolo- 
gist  seems  to  be  large  enough  as  yet  to  enable  him  to  speak  authori- 
tatively concerning  this  matter.  We  must  await  a  tabulation  of 
the  symptoms  presented  by  a  great  number  of  cases  before  a  de- 
cision can  be  made.  At  present  the  fact  that  he  found  so  large  a 
proportion  of  cases  with  optic  nerve  involvement  is  simply  another 
evidence  of  the  irregularity  of  the  ocular  symptoms  of  this  disease. 
In  regard  to  prognosis  I  agree  with  Dr.  Greenwood,  but  I  wish 
to  emphasize  another  point.  Xo  matter  how  slight  the  general 
symptoms  may  be,  no  matter  how  very  sHght  and  transient  the 
ocular  symptoms  may  be,  a  patient  with  epidemic  encephalitis 
is  in  danger  of  death.  This  I  know.  I  have  seen  a  man  who  for  a 
long  time  presented  exceedingly  slight  symptoms  die  of  the  disease. 

Dr.  S.  Lewis  Ziegler,  Philadelphia:  I  want  to  add  an  addi- 
tional disease  from  which  definite  differentiation  must  be  made, 
and  that  is  the  toxemia  of  wood  alcohol.  The  symptoms  are  so 
similar  that  they  are  almost  analogous.  The  ptosis,  the  paralysis 
of  the  external  recti  causing  diplopia,  and  the  other  symptoms 
have  the  same  characteristics,  coming  on  at  about  the  same  time 
and  disappearing  in  the  same  way. 

Last  year  the  Journal  of  the  American  Medical  Association  \m])- 
lished  a  paper  I  read  before  the  Oxford  Ophthalmological  Congress 
in  which  I  cited  a  case  of  this  character  following  the  inhaling  of 
wood  alcohol  for  three  daj'S,  in  which  a  diagnosis  of  encephalitis 
lethargica  had  been  made.  It  proved  to  be  a  typical  case  of  wood- 
alcohol  poisoning,  and  other  symptoms  appearing  showed  that 
apparently  at  leavst  it  was  a  case  of  injury  to  the  pituitary  body, 
which  I  think  is  the  fundamental,  primary  lesion  in  wood-alcohol 
toxemia.  It  is  well,  therefore,  to  bear  this  resemblance  in  mind 
so  long  as  we  have  an  epidemic  of  wood-alcohol  poisoning  in  oui- 
country. 

Dr.  Mary  Buchaxax,  Philadelphia:  Last  ()ctol)er  I  was  asked 
to  examine  a  man  at  the  Woman's  College  Hospital  in  Philadel- 
phia, with  a  report  that  "he  was  paralyzed  from  the  neck  down." 
I  found  he  was  paralyzed  from  the  neck  up  as  well.  In  both  eyes 
he  had  spastic  ptosis.  He  could  not  speak,  he  could  not  move  his 
jaw.  He  seemed  to  be  stuporous,  but  could  be  aroused.  He 
showed  that  he  had  no  hemianopsia.  He  could  say  "Um-um" 
when  he  saw  the  light.  The  pupils  were  equal,  2}y4  mm.,  and  re- 
acted to  light.    There  was  no  swelling  of  the  discs,  no  optic  neuritis, 
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the  Cuiuli  wcic  iU'fi;ativo.  Foe  iiioiilhs  lie  lay  unconscious,  with 
oyes  closed,  hands  folded  ov(m-  hi-east,  like  a  dead  prelate  lyinj?  in 
state.  He  is  still  thei-e,  thouf^h  he  can  now  be  propped  up.  His 
ptosis  has  disappeared,  and  he  can  move  his  eyes  and  his  hands 
and  forearms  a  littl(\  They  have  to  turn  him  in  bed,  and  he  is 
practically  liel])less,  but  he  has  cleared  up  quite  a  frood  doal  men- 
tally. Dr.  Spiller  was  called  in  to  see  the  patient,  and  he  l)ased  his 
diagnosis  of  encephalitis  lethargica  on  the  diplopia  before  admis- 
sion, the  eye  .symptoms,  and  the  high  cell  count  of  the  spinal  fluid 
(130  cells).   This  patient  was  relieved  by  repeated  spinal  punctures. 

Dr.  Akthir  J.  Bedell,  Albany,  New  York:  There  is  one  (jues- 
tion  that  comes  to  me,  hearing  the  trend  of  this  discussion.  Are 
we  not  a  little  more  apt  to  believe  a  case  is  encephalitis  without 
going  through  our  approved  methods  of  diagnosis?  I  speak  par- 
ticularly of  spinal  puncture  and  the  things  we  may  learn  from  it. 
I  fear  we  are  discussing  other  things  than  encephalitis. 

Dr.  Geor(;e  F.  Libby  (closing):  In  regard  to  Dr.  Greenwood's 
conunent,  I  wish  to  say  that  I  meant  to  convey  the  impression 
that  the  paralyses  were  usually,  though  not  always,  transient. 
I  think  the  effect  upon  the  nerves  controlling  the  ocular  nmscles 
would  l^e  just  the  same  as  the  efTeet  upon  any  part  of  the  nervous 
.system — sometimes  a  transient,  and  again  a  very  prolonged  and 
disturbing,  effect.  In  one  of  my  cases  the  palsy  was  present  for 
twelve  hours,  then  disappeared  and  later  reappeared,  showing 
variability  of  the  palsy. 

I  agree  with  Dr.  Greenwood  that  we  should  consider  the  prog- 
nosis very  grave  in  encephalitis.  I  think  it  is  one  of  the  most 
terrible  di.seases  we  have  to  deal  with.  It  is  the  handmaid  of  in- 
fluenza, because  for  the  last  four  hundred  years  it  has  gone  before 
or  after  that  disease. 

As  to  the  point  that  Dr.  Fostei'  niade  in  regard  to  no  eye  symp- 
toms, I  am  convinced  that  in  many  cases  where  the  eye  is  not  first 
involved  we  do  not  know  anything  about  the  eye  symptoms,  be- 
cause there  are  lethargy,  delirium,  fever,  etc.,  and  the  family  physi- 
cian is  more  concerned  with  the  general  serious  physical  condition 
than  with  the  eye  symptoms;  also,  if  there  is  nmch  lethargy,  the 
eyes  are  closed.  These  conditions  are  not  uncommon;  and  I  had 
such  a  case  in  which  it  could  not  possibly  have  been  said  that  there 
wei-e  any  eye  symptoms,  and  yet,  after  the  man  became  ambula- 
toiy  and  came  to  my  office,  he  developed  eye  symptoms  such  as  in- 
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equality  of  the  pupils  and  hyperphoria.  In  this  case  a  very  marked 
asthenopia  persisted  for  nine  months  after  the  original  attack. 

I  did  not  wish  to  convey  the  idea  that  optic  neuritis  is  common 
in  encephalitis.  In  the  first  reports  of  the  disease  we  were  told 
there  were  no  fundus  lesions  at  all,  and  that  the  vision  was  not 
affected.  As  we  saw  more  and  more  of  encephalitis  we  saw  optic 
neuritis  occurring  occasionally,  and  less  often  choked  disc,  and 
even  loss  of  sight. 

As  the  optic  nerve  is  a  part  of  the  brain,  it  is  to  be  expected  that 
it  will  sometimes  be  affected  in  encephalitis.  I  am  very  much 
interested  in  Dr.  Ziegler's  remarks  about  wood-alcohol  toxemia. 

A  distinguished  neurologist  in  Denver  has  stated  that  diseases 
of  the  nervous  sj\stem  that  occur  in  encephalitis  are  much  less 
severe  in  degree  and  shorter  in  duration  than  diseases  of  the 
nervous  system  arising  from  other  causes. 


OPHTHALMOPLEGIA  EXTERIOR,  WITH  REPORT 

OF  CASES 

HARRY  FRIEDENWALD,  M.D. 

Baltimore,  Md. 

The  subject  of  ophthalmoplegia  has  been  dealt  with  com- 
prehensivel}^  by  Lewandowsky/  by  Uhthoff,"  and  by  Wil- 
brand  and  Saenger.^  The  writer  desires  to  report  cases 
which  he  has  seen  in  recent  years,  because  of  their  interest 
and  for  the  further  reason  that  this  subject  has  rarely  been 
presented  to  this  Society.* 

*  The  only  articles  on  ophthalmoplegia  in  tlicse  Transactions  are  the  fol- 
lowing : 

Bull:  Vol.  iii,  608.  Two  cases  associated  with  disease  of  the  optic  nerves 
from  brain  tumor,  wath  postmortem  examination. 

Wadsworth:  Vol.  iv,  .50.  Double  optic  neuritis  and  ophthalmoplegia  from 
lead  poisoning,  complicated  by  typhoid  fever;  in  this  case  the  right  eye  did  not 
move  in  or  out,  while  downward  movement  was  diminished.  The  left  eye  move- 
ment outward  was  diminished,  otherwise  good;  the  left  pupil  was  larger.  There 
was  intense  optic  neuritis.    The  condition  was  definitely  due  to  lead  poisoning. 

Lambert:  Vol.  x,  294.  Bilateral  ophthalmoplegia  occurred  during  grip; 
complete  recovery.  Female,  aged  fifty-five  j'ears.  Attack  occurred  after 
severe  coughing;  there  was  complete  loss  of  motion  in  both  eves,  excepting 
slight  power  of  abduction,  and  on  the  third  day,  complete  immobilitv  in  everv 
direction.  It  was  undecided  whether  it  was  due  to  hemorrhage,  or  to  Wernicke's 
polioencephahtis  superior.  The  dij)lopia  disappeared  in  a  few  days  and  the 
patient  recovered  in  eight  weeks. 
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Wilbrand  and  Saenger  group  ophthalmoplegia  under  nu- 
clear paralyses,  and  define  it  as  unilateral  or  bilateral  paralysis, 
in  which  the  abducens  or  the  trochlear  or  both  nerves  are 
paralyzed  in  addition  to  the  oculomotor,  or  several  of  its 
branches.  It  is  termed  exterior,  interior,  or  total,  according 
to  whether  the  extrinsic,  the  intrinsic  ocular  muscles,  or  both 
sets  are  involved.  It  may  be  acute,  subacute,  or  chronic  and 
progressive.  Wernicke,  in  1881,  described  the  acute  form  as 
due  to  hemorrhagic  polioencephahtis  superior,  and  as  com- 
monly fatal  in  from  ten  to  fourteen  days. 

According  to  Uhthoff,  the  acute  and  subacute  forms  may 
be  toxic,  may  be  due  to  infections,  to  trauma,  to  polyneuritis, 
or  may  be  without  known  cause;  the  chronic  form  may  be 
associated  with  tabes,  with  general  paresis,  multiple  sclerosis, 
syringomyelia,  paralj^sis  agitans,  with  bulbar  paralysis,  with 
exophthalmic  goiter,  and  with  diabetes,  and  it  may  be  isolated, 
that  is,  remain  uncomplicated  by  any  paralyses  other  than  the 
ocular.  The  last  mentioned  frequently  begins  during  youth. 
The  chronic  affection  is  always  binocular,  though  not  neces- 
sarily symmetric,  and  the  degree  of  paralysis  of  different  mus- 
cles may  vary  greatly.  Diplopia  is  relatively  rare.  In  some 
forms  the  paralyses  are  intermittent  and  later  become  fixed.* 
The  pupillary  and  ciliary  muscles  are  commonly  not  involved 
(ophthalmoplegia  exterior)  in  the  chronic  form.  The  disease 
often  begins  with  ptosis,  and  this  is  apt  to  remain  moderate 
and  incomplete,  and  may  vary  in  intensity  with  the  degree  of 
fatigue  of  the  patient;  similar  fluctuations  are  observed  in 
other  muscles  affected.  It  is  most  interesting  that,  though 
these  cases  frequently  show  none  but  the  ocular  paralyses,  it 
is  stated  that  no  case  has  yet  come  to  post-mortem  examina- 
tion which  has  not  revealed  other  nervous  lesions,^  not  even 
those  which  had  been  under  observation  for  ten  years,  with- 

*  An  interesting  case  has  recently  been  reportetl  by  Hielschowsky  (Arch,  f . 
Ophth.,  xc,  434)  in  which  there  was  a  succession  of  attacks  of  ophthahnoplegia 
with  long  periods  of  apparent  recovery. 
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out  the  clinical  evidence  of  complicating  symptoms.  Lewan- 
dowsky^  states  that,  in  spite  of  the  numerous  cases  published 
since  v.  Graefe's  first  case  in  1856,  ''the  existence  of  an 
isolated  and  independent  form  of  this  disease  is  more  than 
doubtful — not  clinically,  but  anatomically;  these  cases  are  all 
complicated  with  progressive  nuclear  atrophy,  amyotrophic 
lateral  sclerosis,  or  tabes." 

Case  1. — Acute  Ophthalmoplegia  Beginning  in  the  Left  Externa] 
Rectus,  Rapidly  Involving  all  Other  Extrinsic  Ocular  Muscles:  In- 
volvement of  Other  Cranial  Nerves,  and  Paresis  of  Left  Side  of  Body, 
Ending  Fatally  in  Twelve  Days. — Mrs.  B.,  aged  thirty-seven  years, 
was  seen  in  consultation  with  Dr.  Leitz  on  July  23,  1915.  She  had 
nausea  and  giddiness  for  two  days,  and  complained  that  she  could 
not  see  well.  I  found  a  paresis  of  the  left  external  rectus.  During 
the  next  few  days  the  patient's  ocular  condition  became  worse,  and 
ophthalmoplegia  exterior  developed  on  both  sides,  so  that  neither 
eye  could  be  moved.  Dr.  A.  C.  Gillis  was  called  in  to  make  the 
neurologic  examination.    From  his  notes  I  take  the  following: 

Family  history  negative. 

Past  history:  In  December,  1914,  was  treated  for  nervousness; 
there  was  a  subacidity  of  the  gastric  juice.  It  was  thought  that 
there  was  some  disturbance  of  the  thyroid,  and  small  doses  of 
thyroid  extract  were  prescribed,  seemingly  with  considerable  im- 
provement. Her  husband,  about  the  same  time,  had  some  blotches 
on  his  face;  a  Wassermann  test  was  found  to  be  negative.  The 
husband  denies  lues,  but  says  he  has  had  Neisser  infection  on  two 
or  three  occasions,  the  last  time  about  three  years  ago.  The  patient 
has  one  child,  a  boy  aged  thirteen,  living  and  quite  well.  She  has 
had  six  or  seven  miscarriages,  but  says  she  thinks  they  were  all 
brought  on.  The  husband  thinks  that  some  were  spontaneous. 
There  is  no  history  of  any  severe  illness  in  the  past. 

Present  illness:  About  two  weeks  ago,  while  on  a  trip  with  her 
husband,  complained  of  being  nervous.  On  Jul.v  22  she  awoke  in 
the  morning  and  found  that  she  could  not  sec  well — that  she  saw 
double  at  times.  She  was  (}uite  nervous  and  hysteric  at  the  time. 
Next  morning  a  partial  paralysis  of  the  left  external  rectus  muscle 
was  discovered.  Her  blood  was  examined  the  next  day,  and  a 
Wassermann  test  was  negative.  July  26  Di-.  Leitz  noted  that  there 
was  some  slight  weakness  in  the  right  arm,  and  the  patient  com- 
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plained  <;t'  iiunihncss  in  tlml  uriii.  He  did  not  notice  any  further 
nerve  involvement.  July  27  the  patient  was  found  to  be  much 
worse,  was  quiet,  and  somewhat  dull  mentally.  She  would  answer 
correctly  when  spoken  to,  but  did  not  offer  to  speak,  Ijeeause  she 
said  she  found  it  difficult  to  talk.  The  voice  was  husky  and  low 
pitchetl,  and  there  was  some  slurring  of  speech. 

Cranial  nerves:  No  disturbance  of  smell.  No  retinal  changed. 
Pupils  equal,  normal  size,  react  to  light  and  distance.  Right  side: 
Third  nerve,  total  pai'alysis;  foui'th,  total  paralysis;  fifth,  partial 
paralysis  of  sensor}^  branch,  motor  seems  to  be  normal.  No  dis- 
turbance of  taste.  Sixth,  total  paralysis;  seventh,  some  involve- 
ment, but  difficult  to  determine  how  much,  as  there  is  some  weak- 
ness of  entire  right  side  of  body,  but  the  involvement  is  more 
marked  in  the  lower  part  of  face;  ej^es  can  be  closed,  but  there  is 
some  weakness,  and  forehead  can  be  partly  wrinkled  on  this  side. 
Eighth,  partial  involvement,  some  deafness.  Other  nerves  normal 
on  this  side.  Left  side:  Third,  fourth,  sixth,  total  paralysis;  fifth, 
motor  branch  partly  paralyzed;  seventh,  eighth,  normal;  ninth, 
tenth,  palate  on  this  side  paralyzed  also  vocal  cords.  Difficulty  in 
swallowing. 

Weakness  of  entire  right  side  of  body,  more  marked  in  arm, 
which  can  be  moved  very  littl(\  and  grip  is  0  by  dynamometer;  left, 
65.    Tli(>  leg  can  be  moved  rath(>r  freely. 

Sensation:  Partial  loss  over  the  entire  right  side  for  all  forms  of 
sensation,  more  marked  on  face,  pointing  to  fifth  nerve  being  in- 
volved. Deep  reflexes  are  present  on  both  sides,  a  little  more 
marked  in  right  arm  than  left.  No  Babinski  or  Oppenheim.  Ab- 
dominal reflex  could  not  be  ol)tained  on  right  side,  slight  on  left. 
Temperature  normal.  Pulse  80.  Patient  was  sent  to  Mercy  Hos- 
pital at  once,  and  mercurial  inunctions  thoroughly  used  twice 
daily,  and  20  grains  of  KI  giv(Mi  t.i.d.,  July  28.  Very  little  change 
in  patient's  coiidition,  except  that  the  weakness  in  the  right  arm 
seemed  to  ])0  more  marked.  Temperatur-e  normal.  Pulse  85. 
Blood-pressure  130.  Some  abdominal  distention.  July  29:  Ab- 
dominal distention  more  marked.  Extract  pituitary  gland,  pos- 
terior lo])e,  given,  and  distention  much  relieved.  No  pain  with 
distention,  and  thought  to  be  of  nervous  origin.  Can  swallow 
liquids  readily,  but  solids  not  so  easily.  Juh'  30:  Condition  some- 
what better,  could  move  eyes  up  and  down.  Paralysis  of  face  was 
considerably  improved,  and  could  move  arm  fairly  well.  Still  slug- 
gish mentally.    July  31:   Condition  unchanged.    August   1:  The 
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patient  gradually  went  into  coma,  and  paralysis  of  left  side  de- 
veloped. Seen  at  11  p.  m.,  patient  could  be  roused  slightly,  but  could 
not  move  limbs.  Respiration  of  Cheyne-Stokes  type.  August  2: 
Coma  was  deeper  and  patient  could  not  be  roused.  Breathing 
irregular.  Temperature  gradually  went  up  to  108°  and  death  took 
place  next  morning.    August  3 :  No  autopsy  could  be  obtained. 

In  this  case  we  have  an  acute  bilateral  ophthalmoplegia 
exterior,  which  corresponds  closely  in  course  and  termination 
with  the  form  described  by  Wernicke  under  Acute  Hemor- 
rhagic Polioencephalitis  Anterior.  Syphihs  was  suspected, 
but  was  not  proved,  and  no  other  cause  could  be  found. 

Case  2. — Subacute  Ophthalmoplegia  Exterior  Developing  and  In- 
creasing Rapidly  Within  a  Few  Weeks  Until  Complete;  no  Other 
Symptoms.  Cause  Unknown,  Possibly  Toxic. — Mr.  John  T.,  of 
Pennsjdvania,  aged  fortj^-three  years.  Occupation,  assistant  track 
foreman.  Was  first  seen  November  20,  1920,  complaining  that  for 
two  weeks  he  had  been  seeing  double ;  the  onset  was  gradual,  over 
four  days,  since  which  time  there  had  been  no  change. 

Family  history:  Father  died  of  senility,  aged  eight}^  years; 
mother  died  of  heart  trouble,  aged  sixty-five  years;  two  brothers 
and  five  sisters  living  and  well;  one  brother  died,  aged  fifty-five 
years,  of  abscess  and  meningitis;  seven  children  living  and  well; 
two  children  died,  one  of  scarlet  fever  at  eighteen  months,  the  other, 
still-born.  Wife  has  had  no  miscarriages.  No  tuberculosis,  cancer, 
or  mental  diseases  in  family. 

Past  history:  Had  scarlet  fever  at  age  of  six;  measles,  at  age  of 
fourteen;  pneumonia,  at  thirty-one;  no  complications.  Pertussis, 
at  ten;  influenza,  at  forty-two.  Denies  Neisserian  infection  and 
lues.  Habits:  No  coffee  or  tea;  smokes  occasionally.  Denies 
alcoholism.  Ears,  etc. :  Had  earache  when  a  boy  every  year.  No 
trouble  now;  no  discharge.  Catches  cold  easily.  Mouth  negative. 
Alimentary  tract:  Appetite  good.  Bowels  regular.  Eructation  of 
food  quite  frequent,  with  pain  in  abdomen.  No  water-brash;  no 
nausea  or  vomiting.  Pulmonary:  Pneumonia  when  thirty-one 
years  old.  Lungs  have  given  no  trouble  since.  Has  lost  weight 
since  spring;  usual  weight,  175  pounds;  is  gaining  slightly;  now 
weighs  165  pounds.  Cardiovascular  system:  No  palpitation  or 
other  cardiac  symptoms.    Urinary  tract:   Nocturia  once.    Drinks 
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niucli  water.  Nervousness:  Sleeps  well  at  iiislit.  No  headaches  or 
other  aches  or  pains.    Joints  and  muscles:  Negative. 

Present  illness:  In  August,  1920,  worked  almost  continuously  in 
a  tunnel  for  forty-eisht  houis.  There  was  much  coal-gas  present. 
Following  this,  he  noticed  he  had  considerable  headache.  In  the 
latter  part  of  September  he  again  had  to  work  in  a  tunnel  for  a 
short  time.  Again  much  gas  was  present,  and  the  patient  com- 
plained of  headaches  for  a  short  time.  About  November  0,  while  at 
work,  he  noticed  that  there  was  something  wrong  with  his  sight; 
thought  that  he  had  a  cinder  in  his  eye.  He  could  see  better  when 
he  closed  one  eye,  and  noticed  that  his  sight  was  wonse  when  he 
looked  to  the  right  than  to  the  left.  A  day  or  so  afterward  he 
had  persistent  double  vision  unless  he  closed  6ne  eye.  He  was 
treated  by  his  physician  at  home,  but  because  of  the  continued 
double  vision  and  impairment  in  sight  he  came  to  Baltimore.  The 
ocular  examination  showed:  Right  eye:  inward  and  downward 
movements  were  lost,  the  upward  and  outward  movements  normal. 
Left  eye:  inward  movements  reduced,  other  movements  normal. 
Both  e\'e-grounds  normal  and  central  vision  perfect. 

The  patient  was  referred  for  neurologic  examination  to  Dr. 
Irving  J.  Spear,  who  reported: 

Physical  examination:  Weight,  165  pounds.  Well  developed. 
Skin  clear;  scalp  negative;  ears  negative.  Eyes,  see  above  report ; 
nose  negative;  mouth  negative;  throat  and  neck  negative.  Cardio- 
circulatory :  Pulse  ranges  from  80  to  90.  Arteries  are  soft  and  com- 
pressible. Blood-pressure,  155  systolic.  Arteries  slightly  thick- 
ened. Heart  negative;  lungs  negative;  abdomen  and  genitalia 
negative.  Joints  and  bones,  endocrine  glands,  and  glandular  sys- 
tem in  general  negative.  Gait  and  speech  normal.  Motor  func- 
tions: Muscle  power,  tone,  and  development  very  good.  No  ab- 
normal movements.  Reflexes:  Deep  and  superficial,  organic  nor- 
mal. Babinski  negative.  Coordination:  F.N.,  H.K.,  and  H.T. 
tests  are  all  normal.  Romberg,  negative.  '  Diadokokinesis  nega- 
tive. Sensory  functions:  Tactile,  pain,  temperature,  and  muscle 
sense  normal.  Stereognostic  sense  normal,  ^'asomotor  and 
trophic  manifestations:  None.  Cranial  nerves  negative,  with 
exception  of  ocular  paralyses  stated  above.  Electric  reactions 
normal.    ^Mental  examination  negative. 

The  patient  was  admitted  into  the  University  Hospital.  The 
urinalysis  was  negative,  as  was  likewise  the  blood  Wassermann. 

Laboratory   findings:    L'rine:     Single   specimen.     Pale  straw; 
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aromatic;  acid;  specific  gravity  1012;  albumin,  none;  sugai', 
none. 

November  26,  1920:  Twenty-four-hour  specimen.  1390  c.c; 
light  amber;  clear;  acid;  specific  gravity  1016.  Albumin,  sugar, 
blood,  and  indican,  all  negative.  27.8  gm.  urea;  7.78  gm.  chlorids. 
Occasional  pus-cells;  no  blood  or  casts,  etc. 

Phenolsulphonephthalein:  First  hour  60  per  cent.;  second  hour 
6  per  cent. 

November  24,  1920:  Wassermann  blood  test  negative. 

Blood:  W.B.C.,  8,000;  R.B.C.,  5,200,000;  hemoglobin,  90  per 
cent.;  polymorphonuclears,  55;  small  lymphocytes,  40;  eosino- 
philes,  2;  basophiles,  1;   large  mononuclears,  2. 

Sugar,  180  mgm.;  creatinin,  1.6;  non  protein  nitrogen,  34 
mgm.;   urea  nitrogen  19  mgm. 

November  23,  1920:  Spinal  puncture:  Fluid  clear,  under  nor- 
mal pressure,  10  c.c.  withdrawn.  Wassermann  examination  of 
spinal  fluid:  All  dilutions  negative;  5  lymphocytes  per  c.mm. 
Globulin  negative. 

X-ray  of  skull  and  sinuses:  Sinuses  clear.  Skull  bones  of  even 
thickness  and  density,  the  skull  being  unusuall}^  thick.  Medium- 
sized  sella;  small  anterior  clinoids.  Skull  otherwise  presents  a 
normal  appearance. 

November  21 :  The  right  eye  showed  an  added  defective  upward 
movement.  In  the  left  eye  the  paresis  of  the  internal  rectus  of  the 
day  before  had  changed  into  complete  loss  of  inward  movement  and 
reduction  of  outward  movement,  with  slight  nystagmus;  there  was 
also  defective  upward  movement.  The  pupils  were  equal  and  con- 
tracted normall}^,  and  accommodation  was  normal  in  both  eyes. 

November  22:  The  right  levator  showed  marked  weakness. 

November  23:  The  left  eye  now  showed  decided  restriction  of 
upward,  downward,  and  outward  movement.  The  right  eye  showed 
entire  loss  of  inward  and  downward  movements,  with  restriction  of 
upward  movement,  and  slight  impairment  of  outward  movement. 

November  24:  The  immobility  of  the  left  eye  had  still  further 
increased ;  there  was  only  slight  movement  outward.  The  right  eye 
showed  no  movement  up  or  down;  slight  movement  inward  and 
fair  outward.  There  was  now  a  definite  ptosis,  especially  marked  in 
the  right  eye. 

November  29:  The  paralyses  had  increased.  There  was  com- 
plete ptosis  on  the  right  side,  partial  on  the  left.  The  left  eye  was 
immobile.    The  right  eye  was  divergent,  l)ut  could  be  drawn  inward 
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to  tlu;  nu'cliau  line;  tliis  uiul  .sonic  niovcmcnt  ouLwurd  vva.s  all  that 
remained.  The  pupils  were  normal.  The  patient  was  kept  under 
observation  at  th(!  University  IIosi)ital  until  this  time,  and  {^iven 
strychnin  sulphate,  1/30  sniin,  hypodcrinically,  and  sodium  salicy- 
late, 10  jj;rains  every  thnn'  hours,  from  G  a.  m.  to  6  p.  m.  On  Novem- 
ber 20  he  was  given  sodium  salicylate,  120  grains,  sodium  citrate,  120 
grains,  tincture  of  opium,  15  drops,  and  water,  8  ounces,  per  rectum. 
The  patient  was  then  allowed  to  return  to  his  home. 

December  12,  1920:  Patient  returned  for  examination;  there 
was  no  movement  of  the  eyes  in  any  direction.  The  divergence  had 
almost  disappeared;  the  eyes  appeared  to  be  pai'allel,  but  when  the 
eyelids  were  raised,  there  was  diplopia.  The  pupils  were  equal  and 
normal,  and  acconnnodation  was  good.  The  ptosis  was  almost 
complete  in  both  eyes.  The  palpebral  slit  could  be  opened  1  to  2 
mm.  in  the  right  eye  and  almost  3  to  4  mm.  in  the  left  eye,  but  this 
is  due  chiefly  to  the  action  of  the  frontalis;  with  pressure  on  the 
frontalis,  the  left  eyelids  could  not  be  separated  more  than  1  or  2  mm. 
Patient  had  had  no  headache.  The  e^ye-gi'ounds  were  normal.  The 
patient  was  last  seen  March  25,  1921,  when  his  condition  was  con- 
siderably better.  The  motion  of  the  right  upper  lid  was  much  im- 
proved. The  right  eye  was  slightly  divergent,  but  there  was  slight 
movement  upward.  The  left  was  turned  slightly  upward.  Right 
adduction  was  very  good,  abduction  very  slight  or  absent.  No 
downward  movement.  The  left  ej^e  could  be  moved  very  little  in 
any  direction-^movements  were  scarcely  perceptible.  The  eye- 
grounds  were  normal.  Pupils  equal.  Vision  =  20/24.  Accommo- 
dation good. 

Palpebral  fissure  of  the  right  eye  could  be  opened  to  the  extent 
of  at  least  5  mm.  without  assistance  on  the  part  of  the  occipito- 
frontalis,  but  with  its  help  one-half  of  the  pupil  is  exposed;  the  left 
eye  remained  closed. 

Case  3. — Chronic  Ophthalmoplegia  Beginning  About  Puberty, 
Stationary  for  Many  Years.  Possible  Cause,  Trauma. — Mr.  K., 
aged  twenty-six  years,  was  first  seen  October  28,  1919,  l)ecause  of 
ptosis.  His  eye  trouble  began  very  gradually,  when  he  was  four- 
teen years  old,  and  remained  stationary  for  many  years.  It  was 
ascribed  to  a  severe  blow  with  an  ax  upon  the  head,  which  he  had 
suffered  three  years  pi'eviously.  There  was  a  marked  depressed 
scar  along  the  sagittal  suture.  He  complained  that  his  eyes  tire 
quickly,  but  he  was  not  troubled  by  diplopia,  "unless  he  strains  his 
eyes."    He  denied  venereal  disease.    Blood  and  spinal  fluid  Wasser- 
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mann  had  been  made  and  found  negative.  There  was  a  high  degree 
of  ptosis — the  patient  could  not  expose  more  than  half  of  the  pupil. 
There  was  also  extensive  immobility  of  both  eyes.  The  upward  and 
downward  movements  were  almost  completely  lost;  the  eyes 
could  not  be  moved  more  than  10  or  15  degrees  laterally.  There 
was  absence  of  convergence.  The  orbicularis  on  both  sides  were 
weak;  there  was  no  other  disturbance  of  the  facial  nerve,  but  the 
face  was  rather  expressionless  about  the  mouth,  even  though  facial 
movements  were  well  performed.  The  patient  did  not  wink  often, 
though  corneal  reflex  was  good.  In  closing  the  eyes,  as  in  sleep,  the 
palpebral  fissure  remained  open  about  1  mm.  The  pupils  were 
equal  and  showed  good  light  and  moderate  accommodative  reac- 
tion. After  correction  of  a  moderate  myopia  and  astigmatism, 
V.R.E.,  20/30;  L.E.,  20/20.  Good  accommodation.  The  left  eye 
alone  was  used  in  ordinary  vision.  The  patient  has  had  lupus  on 
the  face  for  ten  or  eleven  years,  and  ringworm  about  the  finger- 
nails. 

He  was  referred  for  neurologic  examination  to  Dr.  A.  C.  Gillis, 
who  reported,  December  16,  1919,  that  this  is  "a  case  of  chronic 
ophthalmoplegia,  rather  than  an  atypical  myasthenia  gravis.  I 
find  no  sign  of  muscular  involvement  except  the  eye  muscles,  and  in 
several  years  we  would  expect  other  muscles  to  become  involved 
were  the  condition  myasthenia." 

On  November  11,  1919,  the  right  eye  was  operated  upon  for 
ptosis  by  the  Hess  method,  and  on  December  20,  1919,  the  left  eye. 
The  inability  of  the  patient  to  move  the  eye  upward,  and  thus  pro- 
tect the  cornea,  resulted  in  an  ulcer  of  the  left  cornea,  so  that  the 
sutures  had  to  be  removed  earlier  than  desirable.*  The  cosmetic 
effect,  however,  was  satisfactory.  No  change  has  been  noted  in  the 
mobilitj^  of  the  eyeball  during  the  period  of  observation.  The 
patient  was  last  seen  September  21,  1921.  (This  patient  was 
demonstrated  to  the  Society.) 

Case  4. — Almost  Complete  Ophthalmoplegia  Exterior  of  Many 
Years'  Duration,  Without  Known  Cause. — Mrs.  E.,  aged  sixty-two 
years,  complained  of  headache,  difficultly  in  vision,  and  of  the 
eyes  tiring  rapidly.    Has  never  had  diplopia. 

Examination  of  eyes,  January  12,  1921:   Marked  ptosis,  espe- 

*  The  ulcer  of  the  cornea  was  very  threatening  and  caused  great  anxiety.  It 
taught  the  operator  that  the  Hess  operation  should  be  performed  with  great 
caution  when  the  function  of  the  superior  rectus  is  lost.  For  in  this  case  the 
cornea  remains  constantly  exposed. 
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cially  on  the  i'iji;lit  side,  only  lialf  of  the  i)U|)il  could  ho  oxposod. 
Entire  loss  of  upwai'd  movement  of  l)oth  eyes,  and  marked  impair- 
ment of  motion  in  all  tlirections;  slif2;ht  nystagnms.  The  pupils 
were  small  and  reacted  vip;orou.sly.  The  eye-grounds  were  normal. 
On  pointing  out  the  defects  of  motion  to  the  patient,  she  stated  that 
the  condition  had  always  been  present.     Central  vision,  20  24. 

I)i'.  Spear,  who  made  the  neurologic  examinaticjii,  reported:  (lait 
noiinal;   speech  clear. 

Motor  functions:  The  nuiscle  power  is  practically  equal  on  both 
sides,  and  is  faiily  <i;ood  for'  her  age.  Muscle  tone  and  development 
are  about  what  one  would  expect  at  her  age.  There  are  no  abnor- 
mal movements.  Reflexes:  The  deep  reflexes  on  the  left  side  are 
slightly  more  marked  than  those  on  the  right.  The  superficial  re- 
flexes are  not  distuibed.  Coordination  of  the  upper  and  lowei' 
extremities  is  good.  KomlxMg  sign  is  negative.  Sensory  func- 
tions: Tactile,  pain,  and  muscle  sense  are  normal.  Vasomotor  and 
trophic  manifestations:  The  skin  of  the  fingers  and  the  hands  is 
dry,  scaly,  and  shriveled,  the  evidence  of  hard  work  and  exposuic. 
Cranial  nerves:  First  negative;  second,  third,  fourth,  and  sixth 
(see  below);  fifth,  normal;  seventh,  normal;  eighth,  patient  hears 
well  on  both  sides;  ninth,  tenth,  eleventh,  normal;  twelfth,  the 
tongue  protrudes  in  the  midline,  although  there  is  some  slight  wast- 
ing on  the  right  side  of  the  tongue. 

Ocular  movements:  Pupils  reacted  properly  to  light.  Ptosis  of 
both  upper  eyelids,  in  which  the  lids  could  not  be  elevated  more 
than  about  1  nrni.  above  the  horizontal  line,  and  when  the  eyes 
were  looking  straight  forward,  they  covered  half  of  the  pupils.  The 
abducens  on  both  sides  showed  almost  complete  paralysis;  the 
fourth,  l)oth  sides  completely  paralyzed.  The  internal  recti  had 
some  slight  power  of  contraction;  the  inferior  recti  had  at  least 
50  to  60  per  cent,  of  their  normal  contractile  power;  the  superior 
recti  were  absolutely  paralyzed. 

The  history  and  the  general  examination  of  the  patient  throw  no 
additional  light  upon  the  case.  It  is  probable  that  the  condition 
Ix'gan  in  childhood. 

Case  5. — Chronic  Slowly  Progressive  Ophthalmoplegia  Exterior. 
Hereditary  Factor,  Brother  has  Congenital  Ptosis. — Miss  W.,  aged 
nineteen  years,  first  seen  October  20,  1919,  for  ptosis  that  had  come 
on  suddenly  a  year  ago,  during  the  period  of  the  severe  "flu"  epi- 
demic, but  neither  she  nor  the  members  of  her  family  were  ill.  She 
noticed  that  the  lids  became  heavy  in  the  evening.  For  a  week  she 
14 
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remained  awaj^  from  her  work.  Since  that  time  she  has  had  di- 
plopia when  she  looks  up.  Her  trouble  had  not  been  preceded  by 
any  illness,  trauma,  or  known  cause.  There  had  been  no  headache. 
The  patient  is  the  youngest  of  nine  healthy  children.  Her  brother, 
the  seventh  child  (examined  August  21,  1921),  has  congenital 
ptosis  of  moderate  degree  in  the  right  eye ;  slight  ptosis  of  the  left. 

In  addition  to  the  marked  ptosis  on  the  right  side,  the  patient 
presented  complete  paralysis  of  the  right  upward  movement.  Cen- 
tral vision,  L.E.,  20/15;  R.E.,  20/76,  due  to  corneal  opacities  and 
marked  myopia.  Fundi  normal,  excepting  myopic  conus  in  right 
eye.    The  sight  in  the  right  eye  had  always  been  poor. 

December  3,  1919:  Hess  operation  for  ptosis,  with  satisfactory 
result. 

March  9,  1920:  The  left  eye,  hitherto  normal,  had  given  discom- 
fort for  a  few  days,  and  on  examination  showed  ptosis  and  marked 
impairment  of  upward  movement  and  impairment  of  convergence. 
Dr.  Gillis  made  an  examination,  and  on  March  25,  1920,  reported 
that  he  was  unable  to  discover  any  other  neurologic  findings. 
The  blood  Wassermann  was  negative. 

July  27,  1921 :  The  patient  thought  that  she  had  been  growing 
worse.  Both  upper  lids  drooped  markedly.  The  right  palpebral 
fissure  was  6  mm.,  and  the  left,  4  mm.,  and  action  of  the  frontalis 
increased  each  2  mm.  The  eyelids  could  be  closed  easily.  On  open- 
ing the  eyes  the  left  lid  was  raised  more  slowly  than  the  right. 
Slight  divergent  strabismus.  Upward  movement  was  lost  almost 
completely  in  both  eyes;  the  downward  movement  of  both  eyes 
was  markedly  impaired,  and  abduction  and  adduction  in  both  eyes 
was  very  feeble.  Convergence  was  entirely  lost.  The  patient  com- 
plained of  diplopia.  The  pupils  were  equal  and  their  reaction  to 
light  was  prompt. 

Case  6. — Ophthalmoplegia  Exterior,  ivith  Partial  Atrophy  of 
Optic  Nerves.  Multiple  Sclerosis. — Mrs.  P.,  aged  thirty-five  years, 
was  examined  in  the  neurologic  service  of  Dr.  Spear,  at  the  Uni- 
versity Hospital,  March  7,  1922.  The  neurologic  diagnosis  was 
multiple  sclerosis,  which  had  begun  a  little  more  than  a  year  before, 
during  pregnancy;  the  first  symptoms  were  visual  disturbance, 
followed  by  slight  defect  of  speech,  and  soon  after,  immediately  fol- 
lowing the  birth  of  her  child,  progressive  weakness  of  the  I'ight  side 
of  the  body.  There  had  been  previous  periods  of  poor  vision  and 
general  weakness.  Dr.  Spear's  notes  of  the  neurologic  examination 
are  as  follows: 
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Gait:  Patient  walks  with  a  definite  stiffness  of  the  rif^ht  lower 
extremity  and  a  marked  jerkiness  of  the  right  upper  extremity,  with 
the  extremity  held  in  alxhiction  and  partial  flexion  of  the  forearm, 
on  the  arm.  At  the  same  time  definite  nodding  of  the  head.  Speech 
is  slow,  with  a  definite  tendency  to  sinning  when  the  patient  reads 
or  pronounces  long  sentences.  Motor  functions:  Muscle  power, 
tone,  and  development  are  comparatively  good.  There  does  not 
appeal"  to  b(>  more  weakness  on  the  right  than  on  the  left  side.  Ab- 
normal movements:  Very  definite  intensive  tremor  of  the  right 
upp(M'  extremity  and  of  the  head;  the  excursion  of  the  tremor  in 
both  cases  is  rather  large..  Reflexes:  All  deep  reflexes  are  active. 
There  is  a  tendency  to  Babinski  on  the  right  side.  The  abdominal 
leflexes  were  not  obtained.  Mild  plantar  stimulation  gives  rise  to 
I'etiaction  I'eflex  on  both  sides.  Rectal  and  vesical  n^flexes  were 
disturbed  on  two  occasions.  Coordination  of  upper  and  lower  ex- 
tiemities  is  comparatively  good.  Romberg's  sign  is  suggestive. 
When  the  patient  walks,  there  is  a  definite  tendency  to  sway  to  the 
right.  Vasomotor:  Moderate  dermographia.  Sensory  functions: 
Tactile,  pain,  and  muscle  sense  show  normal  response.  No  pares- 
thesia.   No  pain. 

Cranial  nerves,  excepting  the  optic  and  ocular  nerves,  not 
affected.  The  seventh  showed  a  tendency  to  overaction  on  the 
light  side.  The  eyeballs  showed  no  lesions.  There  was  marked  im- 
pairment of  movement.  Movements  of  both  eyes  up  and  down 
were  slightly  impaired  and  attended  by  marked  vertical  nystagmus. 
Abtluction  of  the  right  eye  was  entirely  lost;  adduction  was  limited 
to  a  f(nv  degrees.  Abduction  of  the  left  eye  was  somewhat  limited 
and  attended  with  marked  lateral  nystagmus;  adduction  was  de- 
fective and  attended  with  slight  nystagmus.  In  direct  vision  the 
nystagmus  disappeared.  Both  pupils  responded  actively  to  light 
and  are  equal.  (At  times  slight  inequality  was  noted.)  The  nerve- 
heads  showed  marked  pallor  of  the  temporal  halves.  Central 
vision  R.E.,  20/120;  L.E.,  20/200.  The  fields  of  vision  showed 
contraction  and  central  scotoma,  but  could  not  be  taken  accurately. 
In  this  case  we  found  ophthalmoplegia  exterior  with  partial  optic 
atroph}^  as  part  of  the  symptom  complex  of  multiple  sclerosis. 

The  cases  reported  present  various  types  of  ophthalmoplegia, 
acute,  subacute,  and  chronic.  In  none  could  satisfactory  etiologic 
explanations  be  found.* 

*  I  desire  to  express  my  appreciation  of  tlie  help  given  nie  in  the  stud\-  of 
these  cases  bj-  my  colleagues,  Professors  Irving  J.  Spear  and  A.  C.  Gillis,  of  the 
Department  of  Neurology,  University  of  Maryland 
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DISCUSSION 

]\Ir.  E.  Treacher  Collins,  London,  England:  In  one  class  of 
cases  the  writer  reports  we  have  a  very  interesting  example  of  what 
I  described  in  my  paper  before  the  International  Congress  as 
abiotrophy  of  the  muscles  of  the  eyeballs  and  eyelids. 

These  cases  of  hereditary  chronic  progressive  bilateral  ophthal- 
moplegia have  been  grouped  as  a  definite  clinical  entity  by  Beau- 
mont, Wilbrand  and  Saenger,  and  McMuUen  and  Hine. 

Dr.  George  Mackay,  Edinburgh,  Scotland :  I  do  not  know  that 
I  can  add  anything  useful  to  this  discussion,  and  perhaps  what  I 
have  to  say  will  be  "piper's  news"  to  you  all.  But  I  should  like  to 
mention  that  in  certain  cases,  as  a  substitute  for  operation,  I  have 
for  many  years  employed,  and  often  with  great  satisfaction,  what  I 
call  "crutch  spectacles"  for  the  support  of  a  drooping  upper  lid. 

The  first  essential  for  a  suitable  frame  is  to  select  one  of  such 
dimensions  that  when  viewed  from  in  front  facing  the  patient,  the 
upper  edge  of  the  glass-holding  rim  coincides  in  outline  with  the 
curvilinear  sulcus  in  the  skin  of  the  upper  lid,  which  indicates  the 
upper  edge  of  the  tarsal  cartilage  and  the  line  of  traction  of  the 
levator  palpebrse  superioris  upon  it. 

If  the  ptosis  be  one-sided,  this  measurement  may  be  more  easily 
taken  from  the  better  developed  sulcus  of  the  unaffected  lid.  If 
both  upper  lids  droop,  the  curve  may  have  to  be  judged  from  the 
contour  of  the  upper  surface  of  each  eyeball  as  felt  through  the 
lids.  Measurements  should  next  be  taken  of  the  distance  between 
the  upper  edge  of  the  frame  and  the  surface  of  the  lid  at  three 
points  at  least,  one  central,  another  toward  the  nasal,  and  a  third 
toward  the  temporal  end  of  the  rim. 

A  piece  of  wire  should  now  be  molded  so  as  to  adapt  itself  quite 
uniformly  into  the  sulcus  of  the  eyelid  and  the  two  free  ends  must 
be  cut  of  suitable  length  so  that  they  will  maintain  their  contact 
with  the  skin  after  being  welded  to  the  metal  rim  of  the  spectacle 
frame.  It  is  obvious  that  the  temporal  limb  of  the  wire  will  require 
to  be  longer  than  the  nasal  limb,  and  that  the  central  segment  of 
the  wire  must  possess  two  curvatures,  the  one  in  an  anteroposterior 
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plane,  the  other  in  a  vertical  plane,  the  latter  maintaining  parallel- 
ism with  the  curve  of  the  sulcus  and  of  the  upper  border  of  the 
spectacle  frame. 

The  wire  nmst  not  be  too  thin,  so  as  to  cut  into  the  skin  or 
excoriate  it,  nor  be  shai'ply  angled.  The  whole  frame  should  be 
kept  of  light  weight,  and  its  sides  as  elastic  as  required.  Contact 
with  the  skin  can  be  maintained  either  by  curled  wire  sides  passing 
b(>hind  each  ear,  or  in 
children  it  is  some- 
times more  satisfac- 
tory to  employ  straight 
sides  with  fenestrated 
tips  joined  by  an  elas- 
tic tape  passing  around 
the  back  of  the  head. 
In  any  case  the  pres- 
sure upon  the  lid 
should  be  so  lightly 
adjusted  that  while 
the  frame  holds  up  the 
lid  to  a  natural  posi- 
tion, it  does  not  pre- 
vent it  being  closetl  by 
the  action  of  the  or- 
bicularis in  blinking. 
The  elastic  sides  or 
posterior  tape  shoult 
have  sufficient  elas- 
ticity to  elevate  the  lid 
when  the  orbicular  is 
ceases  to  contract. 

Such  a  device  is,  of 
course,  especially  suit- 
able when  the  ptosis  is  accompanied  by  the  presence  of  some  error  of 
refraction  which  makes  the  wearing  of  glasses  desirable  in  anj^  case. 

The  accompanying  plate  illustrates  the  form  of  the  support: 

(A)  For  a  case  of  right-sided  ptosis. 

(B)  For  a  case  of  left-sided  ptosis. 

(C)  For  a  case  of  bilateral  ptosis. 

It  also  shows  how  the  spectacles  may  be  fitted  with  curled  sides 
or  with  an  elastic  band. 


"Crutch  Spectacles." 
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Mr.  J.  Gray  Clegg,  Manchester,  England:  To  those  who  are 
interested  in  this  subject  I  would  refer  to  a  discussion  at  a  joint 
meeting  of  the  Neurologic  and  Ophthalmologic  Sections  of  the 
Roj^al  Society  of  Medicine,  London,  held  last  year. 

I  reported  then  a  case  in  which  there  was  bilateral  total  oph- 
thalmoplegia externa  in  a  young  woman  with  Graves'  disease.  The 
association  of  the  two  is  distinctly  rare  in  my  opinion.  There  was 
some  improvement  in  ocular  movement  in  this  patient  by  the  use 
of  radium  for  the  general  condition. 

I  was  about  to  mention  this  question  of  ptosis  props  which  I 
have  used  and  to  which  Dr.  Mackay  referred.  They  are  certainly 
serviceable  in  those  cases  where  there  is  drooping  of  the  lids  and 
where  the  patient  objects  to  an  operation. 

Dr.  T.  B.  Hollo  way,  Philadelphia :  I  think  Dr.  Friedenwald  has 
done  well  to  refer  to  the  dangers  of  corneal  involvement  in  these 
cases  of  paralysis  of  upward  rotation  of  the  globe.  If  I  mistake 
not,  Mellor  calls  attention  to  this.  Quite  recently  one  of  these  cases 
of  chronic  progressive  ophthalmoplegia,  the  only  case  I  have  had 
the  privilege  of  studying,  came  under  my  observation  at  the  Wills 
Hospital.  The  patient  was  a  colored  woman,  and  as  far  as  she  knew 
the  condition  began  at  the  age  of  twelve  or  thirteen.  The  first  thing 
noted  was  the  ptosis,  and  following  this  there  was  a  slow  but  pro- 
gressive involvement  of  the  other  ocular  muscles  until  the  globes 
were  practically  fixed  and  the  ptosis  almost  complete.  There  was 
also  an  involvement  of  one  or  two  of  the  other  cranial  nerves. 

It  is  extremely  difficult  and  often  impossible  to  make  accurate 
hereditary  studies  in  this  country,  not  only  in  the  negro,  but  in 
many  other  races,  owing  to  the  mixed  nationalities  and  the  prob- 
ability that  certain  members  are  residents  of  foreign  countries. 

This  condition  of  affairs  does  not  exist  to  the  same  extent  in 
England  and  France,  where  such  interesting  studies  have  been 
made  by  Nettleship,  Cunier,  and  many  others. 


THE   PLACE  OF   OPHTHALMOLOGY  IN  THE  UN- 
DERGRADUATE MEDICAL  CURRICULUM 

W.    GORDON    M.    BYERS,    M.D. 

Montreal,  Canada 

"  In  education,  most  time  is  to  be  bestowed  on  that  which  is  of  the  great- 
est consequence  in  the  ordinary  course  and  occurrences  of  the  life  the  young 
man  is  designed  for." — Locke. 

What  part  of  ophthalmology  shall  be  taught  in  the  under- 
graduate medical  course?  How  much  time  shall  be  devoted 
to  the  subject?  These  are  important  questions;  for  in  seek- 
ing to  determine  the  place  of  ophthalmology  in  the  under- 
graduate medical  curriculum,  one  is  faced  at  the  outset,  not 
only  with  the  problem  of  what  to  do  with  the  specialties  in 
general,  but  also  with  the  whole  problem  of  undergraduate 
medical  teaching. 

A  great  deal  of  time  and  thought  has  been  advantageously 
devoted  in  recent  years  to  the  subject  of  postgraduate 
ophthalmic  studies,  but  apparently  very  httle  by  comparison 
has  been  given  to  undergraduate  work.  The  reason  prob- 
ably is,  that  the  postgraduate  studies  present  a  circumscribed 
field  that  falls  largely  to  teachers  in  the  specialties  for  solu- 
tion, while  undergraduate  studies  in  any  one  subject  are  but 
a  single  factor  in  a  much  larger  problem,  in  which  workers 
in  all  the  branches  of  medicine  are  interested. 

In  any  case  the  subject  has  never  before  been  formally 
brought  before  this  Society,  and  it  seems  a  duty  for  us  to  take 
part  in  the  wide-spread  deliberations  that  are  shaping  the 
policies  of  all  medical  schools;  especially  so  as  some  of  the 
proposals  that  have  been  made  in  regard  to  the  disposition 
of  special  studies  are  obviously  founded  upon  a  misconcep- 
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tion  of  values  and  of  the  primary  purpose  of  undergraduate 
medical  education. 

It  is  obvious  that,  before  beginning  the  study  of  the  prob- 
lem, we  must  set  clearly  before  ourselves  exactly  what  we 
wish  to  accomplish  in  undergraduate  teaching.  We  still 
touch  hands  with  those  for  whom  it  was  possible  in  their 
college  years  to  gain  a  fairly  comprehensive  grasp  of  the 
whole  range  of  the  medical  knowledge  of  the  time;  but  the 
phenomenal  development  of  medicine  during  the  last  few 
decades  has  made  this  less  and  less  attainable.  Students 
are  now  forced  to  confine  themselves  to  phases  of  the  old 
major  subjects,  to  subjects  of  recent  development,  and  even, 
again,  to  ramifications  of  them.  We  have,  in  a  word,  wit- 
nessed an  extraordinary  development  of  specialization. 
The  problem  of  undergraduate  work  is  to-day,  therefore, 
much  more  complex.  ]\Ien  aim  not  at  one  goal,  but  aspire 
to  varied  fields  of  endeavor. 

As  a  starting-point  we  must  classify  students  in  accor- 
dance with  what  they  have  in  view.  This  is  not  a  difficult 
matter,  for  quite  simply  our  students  fall  into  three  groups: 
Those  who  are  destined  to  be  general  practitioners;  those 
who  will  be  clinical  specialists;  and  those  who  will  speciaHze 
in  research,  teaching,  and  public  health. 

The  specific  business  of  the  general  practitioner  is  to  treat 
sick  individuals;  in  other  words,  to  grapple  with  distinctive 
medical  problems.  Some  of  these  problems  are  of  little  or 
no  moment;  others  are  of  vital  importance;  and  many  of 
them  are  clearly  beyond  the  scope  of  the  general  practitioner. 
It  is  obvious  that  in  order  to  see  clearh'  what  are  the  require- 
ments of  the  general  practitioner  in  the  way  of  instruction 
and  training,  we  must  set  forth  his  problems  and  make  some 
kind  of  classification  in  accordance  with  their  relative 
values. 

Clearly,  the  only  standard  of  classification  one  can  adopt 
in  this  field  is  the  bearing  problems  have  upon  the  i^reserva- 
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tion  of  life  and  of  function.  On  this  l)a.sis  medical  disorders 
can  be  instantly  separated  into  those  that  menace  life,  and 
those  that  do  not  menace  life.  The  second  division,  dis- 
orders that  do  not  menace  life,  can  be  subdivided  into  dis- 
orders which  threaten  complete  and  permanent  disablement, 
and  those  which  do  not  threaten  complete  and  permanent 
disablement.  The  first  sulxlivision,  disorders  which  threaten 
complete  and  permanent  disablement,  includes  two  sets  of 
conditions,  those  which  call  for  immediate  recognition  and 
immediate  and  effective  interference,  and  those  which  do 
not  call  for  immediate  recognition  or  immediate  interference. 
The  second  division,  disorders  that  do  not  menace  life,  em- 
braces three  classes :  those  which  involve  temporary  disabil- 
ity but  tend  always  of  themselves  to  recover;  those  which 
do  not  involve  temporary  disabihty,  but  cause  discomfort 
in  varying  degree  and  lower  efficiency;  and  those  falling  in 
the  field  of  congenital  deformities  and  cosmetics. 

Although  this  classification  is  not  intended  for  more  than 
a  suggestion,  it  yet  suffices  to  throw  into  relief  the  relative 
importance  of  the  disorders  by  which  the  general  practitioner 
may  be  faced.  But  the  classification  as  made  covers  the 
whole  range  of  the  problems  of  medicine  and  surgery;  and 
since  no  man  can  at  this  day  hope  to  master  the  entire  sub- 
ject, it  must  be  determined  which  part  of  it  the  general  prac- 
titioner can  reasonably  be  expected  to  manage. 

It  is  evident  that  the  foremost  place  must  be  accorded  to 
those  disorders  that  carry  with  them  a  menace  to  life,  namely, 
hemorrhages,  suffocations,  serious  fractures,  strangulations, 
virulent  infections,  poisonings,  and  cancerous  growths. 
Scarcely  less  important  are  the  conditions  that  lead  to  com- 
plete and  permanent  disablement,  that  deprive  a  man  of  his 
active  life  in  society.  No  one  will  question  the  assertion 
that  this  state  is  regarded  by  mankind  as  among  the  great 
tragedies  of  life.  Under  these  two  headings  are  what  may 
be  called  the  major  problems  of  medical  practice.     These 
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problems  vary  in  their  degree  of  urgency,  but  they  demand 
of  the  practitioner  a  knowledge  so  complete  that  it  will 
express  itself  in  immediate  and  fully  effective  action.  Delay 
and  partial  recognition  mean  death  and  disaster. 

On  the  other  hand,  it  is  equally  clear  that,  in  a  field  that 
cannot  in  any  event  be  fully  covered,  the  disorders  that  do 
not  threaten  complete  and  permanent  disablement  are  those 
which  should  receive  least  consideration.  At  their  head 
stand  those  conditions  which  are  either  extremely  rare,  or 
require  for  their  management  a  training  beyond  the  power 
of  the  student  to  acquire.  These  belong  of  necessity  to  the 
province  of  specialization.  If  we  eliminate  these,  as  we 
reasonably  must,  we  reduce  the  problems  of  our  second 
division  to  a  group  made  up  largely  of  what  we  may  call  the 
minor  ailments,  that  is,  disorders  which  are  neither  menacing, 
complex,  nor  rare,  but  assume  a  certain  importance  because 
of  the  frequency  with  which  they  recur.  In  this  minor  field, 
then,  and  in  the  major  field  of  menacing  disorders  lie  the 
problems  that  fall  with  reason  to  the  general  practitioner. 

The  segregation  of  his  problems  in  this  way  reveals  the 
educational  requirements  of  the  general  practitioner.  A  dis- 
tinctive problem  in  the  field  of  practice  implies  in  a  broad 
sense  a  distinctive  scholastic  task.  We  are  able  through  our 
classification  of  medical  disorders  on  the  basis  of  what  is  of 
most  importance,  to  design  an  undergraduate  curriculum 
in  accordance  with  the  principle  of  what  is  of  most  worth. 
This  principle  requires,  on  the  one  hand,  that  the  range  of 
problems  as  determined  shall  shape  the  studies  underlying 
their  comprehension,  and,  on  the  other  hand,  that  the 
amount  of  time  and  attention  given  to  the  mastery  of  a 
problem  shall  be  proportionate  to  its  importance  as  fixed. 
Major  problems  must  always  take  precedence  over  minor 
problems,  to  the  extent  of  entire  neglect  of  the  latter,  if 
time  be  limited. 

What  applies  to  the  design  of  the  curriculum  as  a  whole 
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applies  to  the  individual  studies.  This  answers  the  question 
as  to  what  part  of  the  subject  shall  be  taught.  The  time 
devoted  to  a  subject  is  to  be  determined  in  accordance  with 
this  decision.  The  place  of  a  subject  in  the  undergraduate 
medical  curriculum — the  place  of  ophthalmology,  for  ex- 
amples-will be  proportionate  to  the  number  and  character 
of  the  problems  which  fall  to  it  from  the  whole  numl)er  as 
determined.  These  conclusions  lead  us  to  see  how  illogical 
is  the  practice  of  devoting  an  equal  amount  of  time  to  the 
specialties  simply  because  they  are  so  classified,  instead  of 
apportioning  time  on  the  basis  of  relative  values.  They 
also  dispose  of  the  proposal  that  the  specialties  as  such 
should  be  entirely  eliminated  from  the  undergraduate  cur- 
riculum, to  the  end  that  the  whole  time  available  may  be 
devoted  to  the  major  subjects. 

In  illustration  of  what  has  been  said  let  me  indicate  the 
disorders  that  must  shape  the  undergraduate  course  in 
ophthalmology  for  general  practitioners: 

Major  Problems.— I.  Disorders  that  menace  life:  intra- 
ocular tumors;  malignant  growths  on  and  about  the  eye; 
wounds  and  injuries;  orbital  celluhtis  and  osteitis  from 
extension  or  metastasis.  The  student  should  have  knowl- 
edge of,  and  be  able  to  distinguish  between,  the  various  dis- 
orders, of  which  exophthalmos  or  proptosis  is  the  most 
striking  sign. 

2.  Disorders  that  do  not  menace  life  but  are  signals  of 
disorders  that  menace  hfe:  optic  neuritis  or  ''choked  disc"; 
the  various  types  of  systemic  retinitis  and  choroiditis; 
paralyses  of  the  intrinsic  and  extrinsic  muscles  of  the  eye; 
visual  disturbances  expressive  of  disease  in  the  optic  tract. 

3.  Disorders  that  threaten  complete  and  permanent  dis- 
ablement and  call  for  immediate  recognition  and  immedi- 
ate and  effective  interference:  the  purulent  ophthalmias; 
trachoma;  pterygium  rarely;  phlyctenular  conjunctivitis; 
tubercular  and  diphtheric  conjunctivitis;  ulcer  of  the  cornea; 
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interstitial  keratitis;  wounds  and  injuries  and  burns  of  the 
eye,  including  foreign  bodies,  or  the  field  of  industrial  acci- 
dents; iridocyclitis;  panophthalmitis;  sympathetic  oph- 
thalmia; glaucoma;  optic  neuritis,  of  local  origin  or  axial; 
dacryocystitis ;  myopia. 

Minor  Problems. — Styes;  chalazia;  marginal  blepharitis; 
chronic  catarrhal  conjunctivitis. 

It  will  be  noted  that,  apart  from  numerous  other  harmless 
and  rare  conditions,  one  excludes  from  this  list  almost  the 
whole  series  of  cataracts  and  congenital  anomalies.  Im- 
plied too  is  but  a  limited  acquaintance  with  the  subject  of 
muscular  anomalies,  and  the  operative  field  is  highly  re- 
stricted. On  the  other  hand,  the  work  demands  a  fair 
mastery  of  refraction,  ophthalmoscopy,  and  perimetry  in 
the  functional  examination  of  the  eye. 

If  we  were  deahng  solely  with  the  ophthalmic  course,  the 
problem  of  how  to  present  this  work  would  not  be  difficult; 
but  in  undergraduate  teaching  we  must  view  the  matter 
from  the  standpoint,  not  of  one,  but  of  all  the  subjects  com- 
posing the  undergraduate  curriculum.  Admitting  that  at 
the  moment,  and  still  more  in  the  future  as  medicine  de- 
velops, problems  from  the  field  of  general  practice  must  fall 
into  the  fields  of  specialization,  when  we  come  to  include  all 
that  bear  on  general  practice  we  are  confronted  by  what  is 
apparently  a  task  of  great  magnitude.  Nevertheless,  this 
principle  of  what  is  of  most  worth  leads  us  to  conclude  that 
at  any  given  time  the  maximum  feasible  achievement  in  the 
field  as  outlined  shall  be  the  minimum  requirement  in  the 
way  of  a  curriculum  for  general  practitioners. 

Now,  professedly,  the  colleges  undertake  to  cover  this 
field;  but  we  know  only  too  well  how  far  they  fall  short  of 
meeting  the  requirements,  that  there  are  annually  graduated, 
in  large  numbers,  men  who  are  quite  incapable  of  overtaking 
what  should  reasonably  be  expected  of  them  in  the  field  of 
general  practice,     I  shall  not  now  occupy  your  time  with  an 
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analysis  o{  the  causes  of  this  lack  of  success.  Mainly  it 
has  been  due  to  failure  in  recognizing  the  diversity  of  aims 
that  has  arisen;  to  efforts  that  have  been  made  to  develop 
unduly  the  purely  educational  aspects  of  medical  studies; 
as  well  as  to  the  introduction  of  "cultural"  subjects  that  are 
clearly  outside  the  province  of  a  medical  curriculum.  The 
consequence  of  this  confusion  of  ideals  has  been  to  graduate 
men,  on  the  one  hand,  with  an  inadec^uate  knowledge  of 
important  problems  and  of  the  subject  as  a  whole;  and,  on 
the  other  hand,  with  an  unnecessary  knowledge  of  minor 
problems  and  of  things  outside  the  practitioner's  field. 
Because  of  the  insuperable  difficulties  of  the  curriculum, 
practical  training  has  been  neglected;  facts  have  usurped 
the  place  of  principles ;  and  knowledge  the  place  of  education. 

The  consciousness  of  failure  is  a  matter  of  concern  and 
dissatisfaction  to  teacher  and  graduate  alike;  but  behind 
the  faculties  and  behind  the  practitioners  is  a  third  group 
whose  interest  in  this  matter  has  been  apparently  overlooked. 
In  the  end,  medical  education  is  a  trust  imposed  on  the 
schools  and  colleges  of  the  country  by  the  pubhc,  and  one 
does  not  need  to  put  one's  ear  close  to  the  ground  to  learn 
that  there  is  discontent  with  the  manner  in  which  prac- 
titioners are  being  trained  to  deal  with  the  emergencies  that 
arise  in  the  community.  From  every  point  of  view,  there- 
fore, the  situation  demands  redress. 

A  curriculum  designed  in  accordance  with  the  decisions 
that  have  been  reached  offers  a  helpful  measure  for  the 
solution  of  the  difficulties.  Taking  the  practitioner's  prob- 
lems as  listed,  we  shall  develop  courses  of  study  that  will 
cover,  as  nearly  as  possible,  not  only  the  field  as  a  whole, 
but  what  the  student  is  expected  to  know  of  each  individual 
problem.  It  is  implied  that  at  the  beginning  of  each  course 
the  student  shall  be  given  printed  notes  or  a  synopsis  of  the 
work  to  be  done.  Assistance  may  be  had  from  the  different 
departments;   but  in  the  end  everything  is  to  be  carefully 
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considered  and  brought  into  conformity  with  a  pre-arranged 
plan.  This  work  ought  really  to  be  entrusted  to  a  small 
group  of  men,  vested  with  considerable  authority;  and  I 
suggest  that  it  would  be  helpful  for  them  to  think  of  the 
problems,  not  as  belonging  to  the  various  fields,  but  rather  to 
medicine  and  surgery,  to  the  mother  subjects,  as  indeed 
they  do. 

Particularly  important  is  the  fact  that  under  a  unified 
direction  it  would  be  possible  through  co-ordination  to 
eliminate  completely  the  wasteful  overlapping  that  now  pre- 
vails, as  well  in  the  primary  as  in  the  final  subjects.  This 
process  should  be  extended  to  its  logical  limit,  through  sub- 
ject and  problem  to  phase  and  element.  It  ought  to  be 
determined  at  the  outset,  in  every  instance,  when  and  by 
whom  a  subject  of  this  kind  is  to  be  taught.  Students 
should  be  required  to  master  a  problem  as  defined,  once  and 
for  all,  and  having  mastered  it  pass  to  something  else.  On 
completion,  the  scholastic  tasks  would  be  distributed  among 
the  various  subjects  making  up  the  curriculum.  It  really 
does  not  matter  who  does  the  teaching,  though  expediency 
would  probably  demand  the  services  of  experts  in  the  special 
fields. 

"While  what  I  have  said  applies  particularly  to  the  clinical 
subjects,  which  must  be  regarded  as  the  basis  for  any  ar- 
rangement of  a  curriculum,  it  also  holds  for  the  primary 
subjects;  for  the  function  of  all  primary  teaching  is  to  build 
concepts  for  the  clinical  work.  The  great  fundamental 
principles  will  be  taught  as  before;  but  wdth  a  classification 
of  problems  on  the  basis  of  what  is  of  most  worth,  there  will 
come  to  the  primary  teachers  a  scale  of  values  that  will  be 
most  helpful,  as  clearly  indicating  where  emphasis  should  be 
laid  in  their  work  of  preparation. 

It  is  not  to  be  expected  that  all  this  could  immediately 
be  effected.  Many  difficulties  can  be  foreseen.  Adjust- 
ments and  readjustments  would  be  necessary;    but  event- 
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ually,  with  not  one  but  many  centers  participating,  there 
would  develop  a  more  or  less  standardized  curriculum, 
which  might  ho  universally  adopted. 

But  the  adoption  of  a  minimum  medical  curriculum  implies 
certain  specific  obligations.  One  is  that  the  student  must 
know  everything  of  the  subject  as  presented.  It  will  not 
suffice  that  he  recognize  but  two  out  of  four  essential  prob- 
lems; that  he  know  but  half  of  what  is  expected  of  him  to 
learn  of  any  one  problem.  This  suggestion  demands  a  very 
thorough  system  of  examination,  under  w^hich  accurate  and 
continuous  records  are  kept  of  the  work  the  student  has  done 
and  the  success  with  which  he  has  done  it. 

A  second  and  equally  important  obhgation  is  that  if  a 
specified  task  is  set  the  student,  the  subject  must  be  fully 
and  systematically  presented  to  him.  With  exceptions,  of 
course,  clinical  instruction  in  medicine  is  still  largely  and 
generally  of  a  haphazard  character  and  based  on  chance. 
By  this  I  mean  that  in  many  clinics  cases  are  used  for  teach- 
ing as  they  appear,  without  any  thought  of  fitting  them  into 
a  well-defined  curriculum.  The  practice  is  largely  the  out- 
come of  a  want  of  clear  conception  of  the  field  to  be  covered. 
The  result  is  that  the  students  either-  do  not  see  examples  of 
disorders  with  which  they  should  be  famihar,  or  that  the 
subject  may  be  presented  a  quite  unnecessary  number  of 
times.  All  clinical  teaching  should,  from  the  outset,  be 
brought  into  strict  alignment  with  courses  previously  de- 
fined. This  second  obligation  has  also  a  very  important 
bearing  on  the  existence  of  a  college,  for  no  school  is  justified 
in  carrying  on  clinical  teaching  if  the  community  in  which 
it  is  situated  is  not  sufficiently  large  to  furnish  clinical  ma- 
terial of  the  right  kind  in  adequate  amount. 

But  if,  in  its  application,  the  pi-inciple  of  most  worth  brings 
a  more  circumscribed,  yet  equally  comprehensive,  curricu- 
lum, it  demands,  on  the  other  hand,  a  more  thorough  prac- 
tical  training.     Granting  that   the  most  is  made  of   the 
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facilities  afforded  by  the  dissecting  room,  the  postmortem 
room,  and  operative  courses  on  the  cadaver — and  it  is  not — 
we  are  bound  to  admit  that  attendance  on  hospital  work  as 
now  generally  practised  does  not  produce  satisfying  results. 
Training,  to  be  effective,  must  be  much  more  intimate. 
There  is  daily  evidence  of  the  rapidity  with  which  graduate 
interns  are  trained  to  deal  competently  with  problems  that 
are  entirely  beyond  the  scope  of  the  man  who  leaves  college 
to  enter  practice  immediately.  We  must  strive  to  secure  for 
our  students  similar  facilities  in  their  undergraduate  years. 
The  hospitals  at  present  engaged  in  teaching  could  with 
advantage  to  the  work  of  the  institutions  add  greatly  to  the 
number  of  interns;  but  when  the  Umits  are  reached,  a  great 
field  of  opportunity  for  practical  instruction  remains. 

Arrangements  with  non-teaching  hospitals  in  college 
centers,  as  well  as  with  numerous  hospitals  in  centers  which 
do  not  support  colleges,  could  undoubtedly  be  made  to  share 
in  the  practical  instruction  of  students.  This  means  the 
training  of  the  staffs  of  these  institutions,  who  would  then 
take  rank  as  extramural  teachers.  The  value  of  this  en- 
larged opportunity  for  training  to  the  colleges  and  to  the 
student  is  apparent;  and  the  benefit  that  would  accrue  to 
the  community,  through  the  raising  of  the  standard  of 
practice  in  this  way,  is  scarcely  to  be  estimated.  The  hos- 
pitals of  the  entire  country  might  advantageously  be  utilized 
for  this  purpose.  The  suggestion  implies  in  a  broad  and 
more  modern  sense  a  return  to  the  old  system  of  apprentice- 
ship. Just  how  this  idea  would  work  out  could  not  be  deter- 
mined until  the  curriculum  as  a  whole  had  been  developed. 
The  main  difficulty  would  be  in  arranging  a  plan  of  rotation. 
The  housing  problem  would  only  be  a  matter  of  subsidizing 
the  institutions  to  enable  them  to  erect  the  necessary  resi- 
dences. Maintenance,  in  any  case,  would  fall  on  the  shoul- 
ders of  the  students. 

More  seriously  to  be  considered  is  the  objection  that  the 
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work  as  outlined  would  occupy  more  time  than  men  could 
afford.  There  is  no  reason,  however,  why  theoretic  instruc- 
tion could  not  be  concomitantly  and  even  more  advan- 
tageously carried  on  during  the  period  of  residence.  Then, 
too,  the  time  necessary  to  cover  the  field  would  be  less  than 
would  first  appear.  Careful  work  in  medicine  paves  the 
way  for  accurate  diagnostic  work  in  surgery,  and  the  general 
training  in  surgical  technic  and  procedure  goes  a  long  way 
to  make  easy  the  difficulties  of  the  specialties.  The  general 
principles  and  the  technic  cover  the  whole  field.  Moreover, 
when  one  has  mastered  the  major  problems,  the  minor 
problems  present  no  difficulties. 

Speaking  for  ophthalmology,  I  am  satisfied  that  in  the 
case  of  a  man  w^ho  has  had  a  year  of  active  work  in  general 
surgery  one  could  give  him  a  satisfactory  training  in  the 
course  as  outlined  for  general  practitioners  in  approxi- 
mately four  months'  whole-time  work,  the  necessary  instruc- 
tion in  refraction  and  in  ophthalmoscopy  included.  The 
ophthalmic  operations  falling  to  the  general  practitioner  in 
accordance  with  the  decisions  formulated  are  few  in  number, 
including,  as  they  do,  only  enucleation  of  the  eye,  exentera- 
tion of  the  orbit,  drainage  of  the  orbit,  opening  of  lacrimal 
abscesses,  styes.  Meibomian  cysts,  removal  of  foreign  bodies 
from  the  cornea,  cauterization  of  the  cornea,  and  an  iridec- 
tomy for  the  relief  of  glaucoma  and  for  incarcerated  iris. 
The  last  mentioned  is  the  only  one  that  presents  any  diffi- 
culties; but  these  could  be  largely  overcome  by  practice  on 
dead  animals'  eyes. 

But  before  estimating  what,  if  any,  additional  period  is 
necessary  for  practical  training,  note  should  be  taken  of  the 
saving  of  time  that  can  be  effected  in  various  ways  for  this 
purpose  by  the  utilization  of  time  that  is  still  largely  wasted 
in  attendance  on  operative  clinics,  the  details  of  which  are 
entirely  indiscernible;  by  the  ruthless  exclusion  of  every- 
thing that  is  obsolete  and  trivial  and  irrelevant;  but,  most  of 

15 
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all,  by  a  rearrangement  of  the  present  curriculum  as  I  have 
suggested,  as  well  as  by  the  introduction  of  more  effective 
methods  of  teaching  and  study  that  grow  out  of  this  work. 
In  the  last  analysis  the  argument  calls  for  a  matriculation 
standard  that  shall  be  no  more  than  adequate  if  time  de- 
mands consideration. 

A  few  final  words  about  undergraduate  optional  courses 
and  specialization  are  now  required.  Under  the  plan  as 
outUned  the  scope  of  the  curriculum  would  be  much  more 
sharply  defined;  and  it  ought  to  be  possible,  in  a  measure 
at  least,  to  grade  students  and  to  permit  the  more  brilliant 
among  them  to  proceed  to  advanced  work  in  optional  courses 
after  satisfying  the  faculties  that  they  had  mastered  the 
information  of  a  minimum  curriculum. 

But  specialization  in  undergraduate  years  is  unthinkable. 
The  interdependence  of  the  various  systems  of  the  body  being 
so  well-established  a  fact,  it  is  clearly  impossible  that  a  man 
could  intelligently  practise  in  any  special  field  without  a 
knowledge  of  medicine  and  surger\^  as  a  whole.  The  only 
guarantee  against  narrowness  of  view,  the  bane  of  specializa- 
tion, is  a  broad  theoretic  training.  On  the  other  hand,  a 
general  surgical  training  is  the  corrective  for  meticulous  and 
careless  methods  in  the  special  operative  field. 

Finally,  from  the  point  of  view  of  public  necessity — and 
that  must  always  be  the  last  court  of  appeal — it  is  not  to  be 
tolerated  that  men  trained  in  limited  fields  of  medicine  shall 
be  given  the  right  to  practise  the  art  as  a  whole,  for  there  is 
no  guarantee  that  men  so  trained  will  always  succeed,  or 
that  later  they  may  not  wish  to  establish  themselves  as 
general  practitioners.  The  onlj^  conclusion  is  that  men 
must  fully  qualify  as  physicians  and  surgeons  before  be- 
coming specialists. 

DISCUSSION 

Dr.  Edward  Jacksox,  Denver,  Colo. :  Dr.  Byers  is  right  in  urg- 
ing that  there  can  be  no  specialization  in  the  undergraduate  course, 
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and  that  tho  undorgraduato  course  should  bo  considered  and 
framed  with  that  idea.  Speeiahzation,  however,  is  going  to  arise 
in  the  course  of  practice,  not  only  with  those  who  go  into  a  formal 
specialty,  Hke  ophthalmology,  but  those  who  remain  largely  in 
general  practice  in  towns  of  any  size.  Some  will  become  surgeons — 
even  in  large  count ly  distiicts  here  and  thei-e  will  l)e  a  man  who 
does  surger}',  and  another  man  who  is  consulted  in  internal  medi- 
cine; here  and  there  there  should  be  a  man  who  is  prepared  as  a 
consultant  in  ophthalmology,  although  he  may  be  engaged  in  gon- 
cial  practice.  The  preparation  for  gc^ncial  practice  is  the  same  as 
the  preparation  for  specialization;  and  as  such  it  must  take  ac- 
count of  studies  that  may  he  considered  fundamental  in  different 
branches — studies  that  have  educational  value. 

Dr.  Byers  referred  chiefly  to  the  last  half  of  the  medical  course  as 
it  now  exists.  But  th(^  tirst  half  of  the  course  is  certainly  the  most 
important;  that  is,  studies  that  are  pursued  for  their  general  edu- 
cational value  in  the  direction  of  medicine,  I  mean  particularly 
anatomy,  physiology,  and  pathology.  Other  branches  have  some 
value,  but  these  are  the  three  fundamental  l)ranches. 

Now,  if  we  are  going  to  have  time  to  teach  medicine  in  the  best 
possible  manner,  it  is  largely  to  be  obtained  by  excising  from  the 
course  those  things  that  are  not  of  the  greatest  value,  and  many  of 
these  will  be  found  in  the  fundamental  teaching.  We  spend  many 
hours,  days,  months,  and  years  in  laboratory  work  with  the  micro- 
scope, when  a  large  proportion  of  men  will  not  depend  upon  their 
knowledge  of  the  microscope  to  determine  the  conditions  in  every 
simple  case  that  comes  b(>fore  them.  But  that  is  of  value  because 
it  teaches  those  men  to  appreciate  the  importance  of  the  evidence 
that  is  furnished  by  the  microscope.  Even  if  the  work  is  done  by  a 
technician  and  the  information  furnished  by  a  man  who  confines 
his  work  to  pathology,  the  general  practitioner  should  be  able  to 
understand  th(^  evidence  that  is  put  before  him. 

Now  ophthalmology  should  be  put  before  the  general  medical 
profession  as  having  a  very  strong  claim  to  be  one  of  these  funda- 
mental branches.  The  ophthalmoscope,  I  believe,  should  be  more 
universally  familiar  to  the  medical  profession  than  the  heart  signs 
or  the  signs  of  pulmonary  disease.  The  fundamental  teaching  of 
medicine  must  be  reformed  l)y  reducing  to  their  relative  value  cer- 
tain branches  that  arose  before  ophthalmology.  There  are  many 
facts  of  anatomy  that  are  dwelt  on  at  considerable  length  that  have 
no  general  application  whatever;  they  apply  to  certain  operations 
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in  surgery.  There  are  facts  in  physiology  that  are  to  be  treated  in 
the  same  way.  The  thing  we  must  put  before  the  general  medical 
profession,  and  particularly  before  the  Faculties  and  Curriculum 
Committees,  is  that  there  are  in  ophthalmology  certain  facts  that 
are  of  the  very  greatest  fundamental  interest  and  importance  to 
practitioners  of  medicine — changes  in  retinal  vessels  in  connection 
with  arteriosclerosis  and  other  conditions,  the  ability  to  understand 
the  pathologic  processes  that  can  be  seen  in  the  eye — that  must  be 
urged  on  the  general  medical  profession  until  that  part  of  ophthal- 
mology receives  proper  recognition  in  the  fundamental  teaching. 

Mr.  J.  Gray  Clegg,  Manchester,  England  (By  invitation):  I 
would  just  like  to  say  a  word  about  the  method  adopted  in  Man- 
chester in  the  teaching  of  students.  Great  stress  is  laid  on  external 
diseases,  especially  ophthalmia  neonatorum  and  glaucoma,  and  I 
think  it  is  also  well  for  the  student  to  be  able  to  use  the  ophthalmo- 
scope and  recognize  papilledema  and  gross  fundal  lesions.  He 
should  at  least  understand  the  formulae  used  in  recording  visual 
acuity,  although  perhaps  unable  to  refract  perfectly.  The  informa- 
tion should  be  given  by  lecture-demonstrations  rather  than  by  sys- 
tematic lectures,  and  the  method  is  to  tell  the  students  beforehand 
what  subject  will  be  taken,  which  they  read  up  in  a  simple  text- 
book. A  short  lecture  is  given,  and  selected  cases,  illustrating  the 
various  diseases,  are  demonstrated  to  the  students  personally  in 
groups  of  four  or  so. 

I  think  in  undergraduate  teaching  there  need  be  no  stress  laid 
upon  operations. 

By  these  means  I  consider  the  student  will  be  able  to  get  such  a 
grasp  of  the  subject  as  will  enable  him  to  recognize  serious  disease 
of  the  eye  when  it  is  present. 

A  considered  opinion  on  this  subject  is  recorded  in  a  report  b}- 
the  Council  of  British  Ophthalmologists  published  in  the  Britif<h 
Journal  of  Ophthalmology,  April,  1919. 

Dr.  Hiram  Woods,  Baltimore,  Md.:  Of  course,  we  have  to 
acknowledge  the  truth  and  exactness  of  the  general  principles  Dr. 
Byers  and  Dr.  Jackson  have  laid  down;  but  one  who  has  had  ex- 
perience in  teaching  undergraduates  has  to  face  what  he  sees  and 
the  conditions  that  surround  him  in  his  work.  What  are  some  of 
the  things  you  see?  Cases  of  glaucoma  which  recently  graduated 
physicians  have  called  conjunctivitis;  cases  of  iritis  that  have 
floated  in  from  the  back  counties,  where  the  general  men  do  the 
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best  they  can,  but  they  have  not  recognized  the  condition  and  have 
been  using  nitrate  of  silver.    And  so  one  may  pile  up  examples. 

The  sensible  course,  it  .seems  to  me,  from  a  considerable  experi- 
ence in  teaching  inidcigiiiduates,  is  to  give,  as  clearly  as  j'ou  can, 
not  work  in  ophthalmology  as  a  specialty,  but  to  take  the  men  who 
are  going  into  general  work  and  teach  them  in  the  shortest  possible 
time  and  in  the  most  practical  way  the  differential  diagnosis  of  a 
few  di.seases  that  you  know  they  are  bound  to  meet.  There  is  no 
"philosophy"  in  that:   it  is  plain  common  sense. 

Now  you  come  to  how  to  do  it.  Section  teaching,  if  you  are 
going  to  show  patients,  is  ab.solutely  necessary.  A  large  class  will 
not  see  them.  The  average  patient  is  worn  out  after  he  has  been 
sui)mitted  to  a  few  examinations.  If  you  take  the  patients  serially 
in  your  dispensary,  you  get  cases  you  do  not  want.  For  my  part,  I 
think  you  can  reach  the  greatest  number  of  men  along  other  lines 
which  we  have  tried  in  teaching  them  diagnosis.  You  can  do  it 
better  with  a  lantern  and  cai'efully  selected  slides  than  in  any  other 
wa\\  Follow  that  with  your  demonstrations  to  small  groups  of 
men. 

As  to  the  ophthalmoscope,  if  you  can  once  get  the  student's 
mental  attitude  properly  fixed,  you  have  solved  most  of  this  prob- 
lem. The  average  medical  student  who  is  not  going  into  a  specialty 
says,  "I  will  send  these  cases  to  a  specialist.  I  have  not  time  to 
jump  from  one  subject  to  another  in  the  curriculum  and  learn 
ophthalmology';"  and  he  does  not  try  to  do  it.  But  if  you  can  in 
some  way  or  other  get  hold  of  that  student's  mentality  and  show 
him  that  the  blood-ve.ssels  in  the  eye  are  the  only  ones  we  can  see; 
that  he  can  make  diagnoses  of  one  kind  and  another  with  a  little  bit 
of  knowledge  of  the  ophthalmoscope  and  in  no  other  way,  you  can 
get  his  cooperation  and  you  have  won  your  battle.  But  the  hardest 
tiling  in  my  experience  has  been  to  get  men  in  undergraduate  work, 
who  have  a  false  mental  attitude  toward  the  medical  side  of  oph- 
thalmology, properly  developed  so  that  they  will  cooperate  with 
you  in  what  you  are  trying  to  do. 

Dr.  Allen  Greenwood,  Boston,  Mass.:  The  countrj'  practi- 
tioner who  has  become  so  expert  with  the  ophthahnoscope  that  he 
can  pick  out  all  the  fine  changes  in  the  blood-vessels  of  the  eye; 
that  he  can  pick  up  all  the  details  of  retinitis  albuminurica  and  tell 
the  difference  between  that  condition  and  senile  choroiditis — that 
man  has  become  kn  ophthalmologist. 

What  the  student  who  is  going  into  country  practice  needs  to 
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know  ivS  not  so  much  that  he  can  make  a  diagnosis  of  arteriosclerosis 
from  the  changes  in  the  fundi.  The  thing  I  stress  to  my  students 
from  the  beginning  to  the  end  of  the  course  is  that,  if  a  patient 
presents  some  inflammatory  condition  of  the  eye  which  disturbs 
vision,  that  patient  must  be  watched  with  care  and  a  diagnosis 
arrived  at.  An  inflammatory  condition  of  the  eye  like  conjunc;- 
tivitis  that  does  not  interfere  with  the  patient's  vision  is  usualh^  one 
that  the  ordinary  practitioner  can  take  care  of.  I  do  not  beheve 
that  the  average  country  practitioner  will  be  able  to  handle  any 
but  the  very  simplest  cases  of  ophthalmic  trouble.  In  the  larger 
cities  he  can  ask  some  ophthalmologic  friend  to  confirm  his  diag- 
nosis. So  let  us  teach  our  students  what  they  cannot  treat,  and 
how  to  distinguish  between  ordinary  cavSes  and  those  that  the 
ophthalmologist  must  see. 

Dr.  W.  E.  Lambert,  New  York  City:  I  thoroughly  agree  with 
Dr.  Greenwood  in  what  he  has  said.  We  cannot  expect  to  make 
undergraduates  ophthahnologists. 

As  I  understand  Dr.  Byers,  his  argument  is  to  give  the  under- 
graduate a  safe  working  knowledge  of  eye  diseases,  so  he  will  not 
mistake  glaucoma  for  conjunctivitis,  etc.  These  errors  fre- 
C}ucntly  occur.  General  practitioners  pride  themselves  on  their 
ignorance  of  the  eye  and  its  diseases.  It  would  seem  to  me  that  the 
solution  of  it  is  that  in  the  curriculum  for  undergraduates  a  definite 
period  shall  be  set  aside  during  which  the  student  shall  be  com- 
pelled to  attend  some  special  hospital  where  he  will  get  a  certain 
amount  of  clinical  teaching,  with  proper  cases  illustrating  this 
teaching;  and  that  he  must  present  a  certificate  of  having  faith- 
fully carried  out  such  a  course  before  he  is  permitted  to  come  up 
for  his  final  examination. 

Dr.  Walter  R.  Parker,  Detroit,  Mich. :  Some  of  those  here  can 
remember  that  at  the  time  they  were  in  college  practically  all  the 
work  was  clinical.  Shortly  after  this  time  the  pendulum  swung  the 
other  way  and  the  laboratories  were  developed.  The  standard  of 
efficiency  of  the  medical  colleges  shifted  from  those  that  had  the 
best  clinical  material  to  those  that  had  the  best  laboratory  equip- 
ment. This  impression  has  been  so  thorough  that  I  am  informed 
even  to-day  some  of  our  institutions  are  training  more  of  the  labo- 
ratory type  of  medical  men  than  good  cHnicians.  I  believe  the 
pendulum  is  now  swinging  back.  The  time  is  coming,  if  we  are  not 
already  in  that  phase,  when  the  best  medical  college  will  be  the 
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institution  vvliich  can  best  apply  the  laboratory  information  to  the 
clinical  investigation. 

1  believe  that  undergraduate  electives  are,  as  Dr.  Byers  has  said, 
undesirable.  We  must  give  all  undergraduate  students  the  same 
course.  It  does  seem  to  me,  however,  that  it  is  much  more  impor- 
tant for  our  undergiaduate  students  to  be  able  to  differentiate  a 
glaucoma  from  an  iritis  than  to  know  more  alxjut  the  chemistry  of 
metabolism.  One  the  clinician  never  will  pay  any  attention  to;  the 
other  he  must  know  for  the  welfare  of  his  patient. 

My  point  is  that,  in  this  readjustment  which  is  in  the  air,  there 
is  going  to  be  a  very  decided  readjustment  some  time  in  the  next 
few  years,  and  I  am  strongly  of  the  opinion  that  it  is  the  preclinical 
courses  that  ought  to  be  changed.  The  preclinical  cour.se  adjust- 
ment is  difficult,  but  I  believe  it  is  coming. 

Dr.  H.  Friedenwald,  Baltimore,  Md.:  To  me  this  discussion 
has  been  of  the  greatest  pleasure  because  it  has  appeared  to  me  to 
be  one  of  the  first  attempts  to  study  th(>  problems  in  a  systematic 
manner  and  with  a  clear  perspective.  Hitherto  the  division  of  the 
studies  has  been  much  too  haphazard,  and  much  of  the  discussion 
that  has  been  carried  on  for  many  years  concerning  changes  in  the 
medical  courses  has  been  based  upon  time  considerations  instead  of 
upon  the  l)asis  of  relative  value  and  importance  which  Dr.  Byers 
determined. 

I  do  not  know  whether  all  of  us  will  agree  with  every  point  that 
Dr.  Byers  has  set  up;  but  the  basis  on  which  he  elects  to  deter- 
mine the  division  of  time  for  various  branches  of  medicine  in  our 
curricula,  that  basis  is  unquestionably  true. 

I  should  like  to  say  that  we  must  clearly  emphasize,  in  the  teach- 
ing of  ophthalmology  and  other  branches,  the  development  of 
powers  of  ob.servation  and  skill  in  methods  of  examination  and  the 
knowledge  of  the  ordinary  diseases  with  which  we  have  to  deal,  and 
in  no  branch  of  medicine,  I  am  sure  you  will  all  agree,  has  the  stu- 
dent the  opportunity  to  become  better  trained  in  the  powers  of 
observation  than  in  a  well-grounded  course  in  ophthalmology. 

Dr.  W.  H.  Wilder,  Chicago:  I  appreciate  the  excellent  pre- 
sentation of  the  subject  by  Dr.  Byers  because,  as  Dr.  Friedenwald 
has  just  said,  it  forms  a  basis  upon  which  we  can  determine  the 
relative  importance  of  ophthalmolog}-  in  the  medical  curriculum; 
and,  having  such  strguments  to  present  to  our  faculties,  we  may 
be  able  to  show  them  that  ophthalmology  is  a  more  important 
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subject  than  many  of  them  consider  it.  There  is  a  tendency,  how- 
ever, among  many  educators,  to  relegate  our  subject  to  the  elec- 
tives,  a  feehng  that  I  am  sure  all  of  us  would  deplore  and  vote  to 
reject.    Why  is  that  so? 

One  reason,  it  seems  to  me,  is  that  the  subject  is  not  approached 
with  that  interest  by  the  medical  student  that  attaches  to  some  of 
the  other  subjects  of  medicine.  Even  in  a  class  of  bright  young 
men,  with  good  preliminary  education,  the  subject  of  ophthalmol- 
ogy does  not  arouse  the  interest  they  take  in  other  subjects,  and 
the  lack  of  interest  often  continues  when  they  become  practitioners 
or  teachers.  I  fancy  one  reason  for  this  condition  may  be  that  in 
the  teaching  of  ophthalmology  there  is  a  lack  of  correlation  of  this 
special  subject  with  other  branches  of  medicine  that  makes  for 
disinterest  on  the  part  of  the  student.  I  think  the  same  criticism 
can  often  justly  be  made  to  the  teaching  of  the  fundamental  sub- 
jects of  anatomy,  physiology-,  and  pathology,  in  that  the  instruc- 
tors do  not  point  out  to  the  student  strongly  enough  the  applica- 
tion of  these  subjects  to  the  clinical  subjects  that  are  to  follow,  and 
so  do  not  teach  him  to  correlate  all  the  branches  of  medicine. 

It  is  urged  by  many  deans  of  medical  colleges  that  it  would  be  a 
distinct  advantage  if  the  course  in  fundamentals  in  medical  training 
for  undergraduates  were  changed  in  many  particulars  to  meet  such 
criticism.  I  ask  you,  does  not  the  same  objection  ol)tain  in  the 
teaching  of  our  branch? 

I  would  suggest  that  we  have  a  better  correlation  between  the 
specialty  of  ophthalmology  and  medicine,  neurology,  and  surgery. 
Conference  lectures  and  clinics,  similar  to  those  in  some  of  the  older 
English  hospitals,  where  surgeons,  internists,  neurologists,  and  oph- 
thalmologists meet  and  discuss  various  phases  of  clinical  cases  be- 
fore the  students,  give  an  inspiration  which  the  student  does  not  get 
in  most  of  our  American  medical  colleges.  It  may  be  that  such 
lack  of  correlation  of  our  subject  with  other  branches  of  medicine 
is  parti}'  responsible  for  lack  of  interest  on  the  part  of  the  students. 

I  wish  Dr.  Byers  might  have  had  time  to  go  into  the  concrete 
question  of  the  amount  of  time  we  should  specify  for  ophthalmolog}' 
in  an  extremely  full  curriculum,  and  how  many  hours  he  would 
think  a  fair  proportion  for  this  subject.  With  the  excellent  sug- 
gestions he  has  made  as  to  the  evolution  of  the  various  subjects  in 
connection  with  the  whole  subject  of  medicine,  I  think  we  might 
arrive  at  some  definite  conclusions  as  to  how  much  we  might  urge 
our  faculties  to  require. 
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James  Moores  Ball,  St.  Louis,  Mo.  (By  invitation):  Having 
tried  for  about  tvvonty-fivo  y(!ars  to  t(>ach  oplit}ialinolop;y,  I  have 
{>;iven  sonic  little  attention  to  this  subject.  In  the  first  place,  the 
only  justification  for  the  existence  of  the  medical  profession  lies  in 
our  ability  to  relieve  pain  and  to  cure  disease.  In  the  second  place, 
if  we  continue  to  add  to  the  present  cun'iculuin  along  ophthal- 
mologic lines,  one  of  two  things  must  happen:  rvithor  human  life 
nmst  be  extended,  or  less  time  must  be  given  to  the  preliminary 
branches.  I  am  heartily  in  favor  of  what  Dr.  Woods  has  said  with 
reference  to  teaching  the  practical  things  that  these  men  will  need, 
men  who  are  going  out  from  our  colleges,  many  of  whom  will  locate 
in  small,  far-away  and  remote  communities,  and  who  will  not  be 
able  to  command  instantly  the  services  of  a  specialist.  And  even 
if  they  so  desired,  many  of  their  patients  are  handicapped  finan- 
cially in  such  a  way  that  it  is  impossi})le  for  th{>m  to  go  to  the  city. 

I  feel  there  is  a  great  deal  that  might  be  said  on  this  subject,  but 
I  do  not  wish  to  take  your  time.  I  wish  to  commend  what  Dr. 
Parker  has  said.  I  believe  the  time  has  come  to  cut  down  on  some 
unnecessary  laboratory  (experiments  and  give  more  of  the  old-fash- 
ioned clinical  teaching  such  as  Jonathan  Hutchinson  used  to  give. 

Dr.  E.  V.  L.  Brown,  Chicago:  There  is  a  small  group  of  eye 
conditions  which  every  medical  stutlent  should  be  taught  to  rec- 
ognize. The  list  includes  gonorrheal  ophthalmitis,  glaucoma,  iritis, 
and  trachoma.  Beyond  this,  and  teaching  him  to  take  vision,  I 
consider  the  proper  function  of  an  eye  department  is  only  to  show 
him  the  place  that  good  eye  work  has  in  the  scheme  of  things,  how 
interesting  and  fascinating  is  its  special  anatomy,  embryology, 
physiology,  bacteriology,  immunity  relations,  and  pathology,  the 
importance  of  its  neurology,  internal  medicine,  and  surgery,  indus- 
tiial  medicine  and  i)ul)lic  health  relations. 

I  question  the  advisability  of  attempting  to  make  the  student 
even  moderately  profici(>nt  in  ophthalmoscopy  in  a  two-year  clinical 
course.    In  a  third  year,  if  it  is  to  be  added,  this  may  be  feasible. 

The  great  difficulty,  however,  is  not  what  to  teach,  but  how  to 
secure  and  keep  the  teachers.  It  would  seem  that  there  are  fewer 
teachers,  actually,  than  there  were  ten  years  ago.  This  is  true  of 
eye  work  especially,  because  before  the  war  so  many  were  trained 
in  London,  Paris,  Berlin,  and  Vienna,  and  because  in  the  eight 
years  since  1914  there  has  been  so  little  established  in  this  country 
to  take  the  place  of  foreign  training,  despite  the  c}uiet  efforts  that 
have  been  made  in  this  direction. 
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If  we  are  really  to  prevent  the  great  majoritj'  of  our  graduates, 
students,  and  future  teachers  from  reverting  to  foreign  clinics  for 
training,  these  facilities  must  be  much  increased.  But  three  other 
moves  can  be  made  in  our  teaching  clinics,  as  they  are  now  con- 
stituted, which  will  increase  the  rewards  for  work  in  them  and 
thereby  make  them  more  attractive  to  the  younger  teachers.  First, 
heads  of  departments  and  older  teachers  could  do  more  to  train  the 
younger  staff  men  than  they  have  done;  second,  the  interne  can  be 
made  content  with  fewer  operations  and  more  operations  given  to 
junior  staff  members;  and  third,  more  time  and  opportunity  and 
help  can  be  provided  for  work  by  the  younger  staff  men  in  the 
libraries  and  laboratories.  If  such  and  similar  efforts  are  made,  I 
believe  we  can  keep  and  train  our  teachers  at  home  very  much 
better  than  most  of  us  now  think  we  can,  and  if  we  do  not  make 
the  attempt  now,  it  will  be  immeasurably  harder  to  do  so  later. 

Dr.  Mary  Buchanan,  Philadelphia.  (By  invitation) :  I  want  to 
call  attention  to  the  proceedings  of  the  Congress  on  Medical  Educa- 
tion of  the  A.M.A.  held  March  6  to  10,  1922,  in  Chicago.  In  their 
efforts  to  cut  down  the  required  number  of  hours  in  the  under- 
graduate curriculum  they  have  decided  to  limit  the  specialties,  in- 
cluding ophthalmology,  to  thirty-six  hours  each.  One  man  even 
suggested  having  the  lectures  on  ophthalmology  given  by  the  pro- 
fessors of  medicine  and  surgery  in  the  general  course  of  their  lec- 
tures on  their  respective  subjects. 

Dr.  H.  F.  Hansell,  Philadelphia :  I  have  seen  the  evolution  of 
undergraduate  teaching  until  it  has  reached  its  present  stage.  In 
my  efforts  to  teach  undergraduates  ophthalmology  I  have  been 
guided  by  three  underlying  principles :  First,  teach  the  principles  of 
ophthalmology  didactically;  second,  demonstrate  diseases  of  the 
eye  to  small  classes  of  students;  and  third,  bring  to  the  student's 
mind  a  comprehensive  idea  of  the  close  relationship  between  oph- 
thalmology, neurology,  and  internal  medicine.  These  have  been 
my  aims  in  teaching,  and  whether  our  methods  have  been  success- 
fully carried  out,  I  am  not  able  to  say,  except  that  I  feel  quite 
satisfied  that  our  staff  at  the  Jefferson  Medical  College  has  done 
its  full  duty  by  the  student  in  his  undergraduate  course,  in  not 
only  teaching  the  relation  of  ophthalmology  to  general  medicine, 
but  in  giving  him  a  fair  knowledge  of  the  special  stud}^  of  ophthal- 
mology. 

Dr.  Byers,  Montreal,  Canada :  I  have  been  obliged  to  omit  parts 
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of  my  papci'  in  order  to  comply  vvitli  the  lime  rcciuircmciits.  Two 
of  tlie  omitted  paragraphs  I  shall  wad  in  reply  to  tlu;  remarks  of 
Dr.  Jackson  and  of  Dr.  Wilder.  I  i('sp(>ct fully  request  the  others 
who  have  boon  kind  enough  to  take  part  in  tho  discussion  to  do  me 
the  honor  of  reading  my  paper  in  full  when  it  makes  its  appearance 
in  the  Transactions. 


OBSERVATIONS,  EXTENDING  OVER  .\  PERIOD  OF 

THREE  MONTHS,  IN  A  CASE  OF  LIP/E.MIA 

RETINALIS 

HUNTER  H.  McGUIRE,  M.D. 
Winchester,  Va. 

The  striking  and  unusual  picture  of  lipajmia  refinalis,  and 
the  comparative  dearth  of  literature  with  regard  to  the  sub- 
ject, make  important  the  necessity  for  recording  such  cases 
when  one  has  the  good  fortune  to  see  them. 

That  the  condition  is  rare  is  evident  from  the  fact  that  only 
two  papers  relative  to  the  subject  have  appeared  in  the 
Transactions  of  this  Society — the  first  by  Heyl,  in  1880,  and 
the  second  by  Hardy,  in  1921. 

At  the  risk,  therefore,  of  a  repetition  of  some  of  the  features 
of  the  paper  by  Hardy,  whose  opportunity  for  a  complete 
metabolic  study  was  so  unusual,  and  for  the  purpose  of  show- 
ing the  varying  color  changes  in  the  vessels  which  I  was  per- 
mitted to  watch  for  a  longer  period  than  has  been  the  privi- 
lege of  most  observers,  I  desire  to  add  to  the  records  of  this 
Society  a  case  history  in  which  it  was  possible  to  observe  the 
color  changes  in  the  vessels  for  a  period  of  three  months,  and 
to  note  the  gradual  retui-n  to  normal  as  the  fat  content  of  the 
blood  was  reduced. 

At  the  outset  it  should  be  stated  that  it  was  not  possible,  as 
was  done  in  Hardy's  case,  to  make  a  complete  diagnostic 
study  of  the  condition.    The  patient's  mental  attitude,  par- 
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ticularly  with  respect  to  the  medical  profession,  was  such  that 
no  persuasion  on  my  part  could  induce  him  either  to  enter  a 
hospital  or  to  take  treatment,  and  he  was  not  intelligent 
enough  to  carry  out  at  home  the  usual  dietary  restrictions. 

The  changes  to  be  described  were,  therefore,  not  influenced 
by  any  scientifically  directed  measures  for  the  relief  of  the 
underlying  condition,  namely,  diabetes  mellitus.  The  case 
history  is  as  follows : 

J.  C.  W.,  aged  thirty-three  years,  was  referred  on  November  10, 
1921,  with  the  request  that  an  examination  be  made  of  the  eye- 
grounds.  The  patient,  an  extremely  emaciated,  blond  male,  stated 
that  up  to  the  year  1919,  when  he  developed  diabetes,  he  had  been 
free  from  any  physical  disability  with  the  exception  of  a  mild  attack 
of  gonorrhea  dm'ing  his  younger  days.  He  denied  syphilitic  infec- 
tion. 

He  was  drafted  into  the  service  when  the  United  States  entered 
the  world  war  and  passed  the  usual  physical  examination.  Before 
being  discharged  he  developed  diabetes,  and  was  sent  to  an  army 
hospital  at  Ft.  McHenry,  where  he  remained  for  three  weeks, 
leaving  the  institution  because,  as  he  expressed  it,  he  "would  rather 
die  from  the  disease  than  be  starved  to  death." 

His  present  sj-mptoms,  the  usual  train  indicative  of  the  disease 
from  which  he  is  suffering,  are  weakness,  loss  of  weight,  thirst  and 
hunger,  polyuria,  some  cough  and  expectoration,  and  a  few  scat- 
tered skin  lesions  upon  the  extremities.  He  has  no  marked  dimness 
of  vision,  but  his  eyes  become  easily  fatigued  when  attempting  to 
use  them. 

Ocular  examination:  V.R.E.,  20/20-;  L.E.,  20/20-.  The 
pupils  reacted  to  light  and  accommodation.  There  was  no  lack  of 
balance  in  the  external  ocular  muscles  and  no  loss  of  accommoda- 
tion. There  was  nothing  suggestive  about  the  lids  or  external 
ocular  tunics,  and  there  were  no  opacities  in  the  lens.  The  tension 
was  normal,  the  visual  fields  were  unaltered,  and  there  were  no 
scotomata. 

Fundus  examination :  The  general  color  tone  of  the  eye-grounds 
as  a  whole  was  a  much  more  decided  pink  hue  than  is  usual,  and 
there  was  some  lack  of  pigmentation.  The  choroidal  vessels  were 
not  visible.  All  the  retinal  vessels,  both  main  trunks  and  branches, 
contained  a  light  salmon-colored  blood,  with  the  exception  of  two 
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fine  vessels  in  tlie  su[)eiior  and  inferior  nasal  quadrants.  In  these 
branches,  as  they  extended  to  the  periphery,  the  blood  assumed  a 
deep  cream  tint.  There  were  no  distinguishing  characteristics  be- 
tween arteries  and  veins,  inasmuch  as  they  all  contained  })lood  of 
piccisely  the  same  shade.  The  similarity  of  this  color  to  the  nor- 
mal hue  of  the  choroidal  vessels  was  very  striking.  All  the  vessels 
were  of  normal  caliber  and  rotundity,  there  was  no  undue  disten- 
tion or  tortuosity,  and  the  central  light  streak  was  only  fairly  visi- 
ble. Both  discs  were  paler  than  normal  and  had  a  waxy  appear- 
ance.   There  were  no  hemorrhages  or  exudates  in  either  eye-ground. 

Blood  examination:  The  specimen  when  first  withdrawn  was 
very  dark  and  of  a  purplish  hue.  Later,  in  a  comparatively  short 
time,  there  had  Iwen  an  emulsification  of  the  oil  globules  and  the 
whole  specimen  took  on  a  deep  cream  color,  with  a  few  strcniks  of 
bright  red  throughout  the  cream-like  mass.  The  blood  analysis 
was  as  follows:  Wassermann  negative;  non-protein  nitrogen,  23 
mgm.  per  100  c.c;  sugar,  540  mgiu.  per  100  c.c;  fat,  8600  mgm. 
per  100  c.c. 

Urinalysis:  Specimen  contains  5  per  cent,  of  sugar.  Specific 
gravity,  1034;  trace  of  albumin,  occasional  hyaline  cast,  trace  of 
acetone,  and  no  excess  of  indican.  No  record  kept  of  (luantity 
passed  in  twenty-four  hours. 

From  this  period  on  fundus  examinations  were  continued  at 
weekly  intervals.  The  vessels  were  unaltered  for  a  period  of  two 
weeks,  but  at  the  end  of  this  time  it  was  apparent  that  they  were 
assuming  a  more  normal  color,  and  in  the  main  trunks  it  was  pos- 
sible to  differentiate  the  arteries  from  the  veins.  The  cream  color 
of  the  finer  vessels  on  the  nasal  side,  however,  persisted  to  some  ex- 
tent, though  a  pinkish  tinge  was,  apparently,  being  imparted  to  the 
cream.  In  eight  weeks  from  the  tlate  of  the  first  examination  the 
color  tone  of  all  the  vessels  was  practically  normal  and  the  central 
light  sti(^ak  had  reappeai'ed.  The  color  scheme  remained  unaltered 
until  February  10,  and  since  that  time  frequent  observations  have 
shown  that  the  vessels  are  still  normal. 

In  order  to  compare  the  fat  content  of  the  l)lo()d  at  a  time  when 
the  vessels  were  normal  with  th(»  perccnitage  of  fat  found  when  the 
peculiar  color  existed,  a  second  examination  was  made  on  January 
17.  On  this  date  the  specimen  contained  3700  mgm.  of  fat  per  100 
c.c.  and  650  mgm.  of  sugar  per  100  c.c,  showing  a  much  lower  per- 
centage of  fat  and  a  somewhat  higher  piMcentage  of  sugar. 

The  percentage  of  sugar  in  the  urine  remained  fairly  constant 
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throughout  tho  whole  period  (hiring  which  the  observations  were 
made. 

With  regard  to  the  sugar  content  of  the  blood,  it  should  be  stated 
that  the  examination  was  not  made  until  twenty-four  hours  after 
the  specimen  was  withdrawn,  and  inasmuch  as  certain  changes 
occur  in  its  chemical  constitution  within  four  or  five  hours  after  the 
blood  leaves  the  body,  notably  oxidation  of  sugar  and  uric  acid,  it  is 
probable  that  the  amount  of  sugar  in  the  patient's  blood  was  higher 
than  the  figure  given  in  the  report. 

Lipsemia  retinalis  is  described  as  occurring  in  chronic  al- 
coholism, phthisis,  asphyxia,  nephritis,  phosphorus-poison- 
ing, pneumonia,  gout,  and  diabetes.  In  a  careful  search  of 
the  meager  literature  I  have  been  unable  to  find  any  case 
which  was  not  associated  with  diabetes.  Though  all  the 
recorded  cases  have  been  of  diabetic  origin,  it  is  a  noteworthy 
fact  that  the  usual  ocular  lesions  due  to  diabetes  were  not  in 
evidence  in  a  large  majority  of  these  patients.  In  Cohen's 
case,  associated  with  hypotony,  two  recent  small  hemor- 
rhages were  observed  on  one  eye,  and  in  the  case  reported  by 
Reis  some  lens  changes  were  noted,  but  other  observers  have 
failed  to  record  coexisting  ocular  lesions. 

The  extreme  variation  in  the  color  tone  of  the  vessels  in 
lipsemia  retinahs,  as  described  by  various  writers,  is  probably 
due,  in  a  great  measure,  as  Hardy  points  out,  to  the  amount 
of  fat  in  the  blood  and  the  pigmentation  of  the  fundus.  On 
the  other  hand,  it  should  be  observed  that  the  relationship 
between  the  color  of  the  vessels  and  the  percentage  of  fat  is 
not  a  constant  one.  In  Hardy's  case,  for  example,  the  fat 
estimation  was  9.5  per  cent.,  and  the  impression  he  gained 
from  the  appearance  of  the  vessels  is  described  as  a  flat 
toned  grayish  white,  while  in  my  patient  the  fat  estimation 
was  8.6  per  cent.,  only  a  point  lower  than  that  of  Hardy's 
case,  and  the  predominating  color  was  salmon  red,  and  only 
in  two  of  the  finer  vessels  near  the  periphery  could  the 
cream  color  be  detected. 


McGuihe:  a  Case  of  Lipcemia  Retinalis  239 

In  an  attempt  to  explain  the  milky  appearance  of  the 
retinal  vessels  in  contradistinction  to  the  normal  appearance 
of  the  choroidal  vessels  in  lipemia  Cohen  has  advanced  the 
following  hypothesis:  ''It  seems  possible  that  the  milky  color 
of  the  retinal  vessels  is  not  due  solely  to  the  chemicophysical 
state  of  the  blood  itself,  but  that  in  the  readily  flowing  blood 
the  red  cells  tend  to  congregate  in  the  middle  of  the  lumen  of 
the  vessels,  so  that  the  area  at  the  edge  of  the  lumen  of  the 
vessels,  instead  of  being  clear,  is  opaque,  because  of  the  lipoid 
bodies  in  the  plasma.  The  milky  color  probably  is  not  seen 
in  the  choroidal  vessels  because  the  rate  of  the  blood  current 
does  not  permit  an  observable  separation  of  the  lipoids  from 
the  red  cells,"  the  accelerated  blood  current  in  the  choroidal 
vessels  being  due,  in  his  opinion,  to  the  anatomic  structure  of 
the  choroidal  vessels,  with  their  wide  arborization,  anas- 
tomosis, and  extensive  venous  outflow. 

While  the  majority  of  observers  have  recorded  that  the 
salmon  red  tint  has  been  the  predominating  feature  of  their 
cases,  others  have  shown  that  this  peculiar  tint  is  not  entirely 
characteristic  of  the  condition.  In  Heine's  case,  for  example, 
all  the  vessels  appeared  as  if  they  contained  milk  and  not 
blood.  Hale  White  describes  both  arteries  and  veins  as 
showing  a  deep  cream  color,  which  in  the  large  vessels  passes 
into  a  pale  salmon.  Kollner,  in  whose  case  the  fat  estimation 
was  26  per  cent.,  thus  records  his  observations:  "From  a  dull 
backgi'ound  the  retinal  vessels  stand  out  as  reddish-white 
streaks.  They  are  much  dilated,  but  not  sinuous.  The  tini- 
est ramifications  of  the  vessels  are  visible  as  white  threads." 
In  the  boy  examined  by  Cohen  forty-eight  hours  before 
death,  the  retinal  arteries  and  veins  were  similar  in  all  re- 
spects, with  a  slight  dilatation  of  the  lumen.  The  color  from 
the  center  to  the  periphery,  namely,  from  the  main  trunk  to 
the  capillaries,  was  decidedly  milky  in  appearance  through- 
out, and  the  fat  content  of  the  blood  was  8.95  per  cent. 

With  regard  to  the  characteristics  of  the  vascular  system  of 
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the  retina  in  lipsemia,  other  than  color  changes,  some  writers 
have  recorded  their  observations  with  respect  to  size,  tortu- 
osity, and  general  appearance  of  the  vessels. 

In  one  of  R.  F.  Moore's  cases  the  vessels  were  markedly 
distended  and  tortuous,  and  were  about  twice  their  normal 
diameter.  These  characteristics  were  likewise  present  in  the 
cases  of  Heyl  and  White.  In  Heine's  patient  the  arteries  as 
well  as  the  veins  were  much  expanded,  and  gave  the  impres- 
sion of  bands  rather  than  of  cylindric  blood-vessels,  and  in 
Hardy's  case  the  impression  gained  was  that  of  looking  at 
flat  ribbons  twice  the  width  of  normal  veins.  In  my  case 
there  was  no  suggestion  of  either  flattening  or  any  marked 
distention.  The  vessels  were  about  normal  in  caliber  and  had 
not  lost  their  cylindric  contour. 

It  may  be  of  interest  to  note  that  in  all  but  3  of  the  14 
cases,  including  my  own,  now  on  record,  the  observations 
were  made  in  the  late  stages  of  diabetes — in  most  instances 
not  long  before  the  fatal  termination.  In  the  case  described 
by  H.  White,  Hardy,  and  the  present  one,  the  fundus  pic- 
ture gradually  disappeared  and  the  vessels  regained  their 
normal  appearance.  In  the  patients  of  White  and  Hardy 
this  may  have  been  due  to  the  systematic  measures  carried 
out  for  the  relief  of  the  underlying  condition.  In  my  case,  as 
has  been  stated,  no  opportunity  was  afforded  to  institute  any 
treatment. 

From  the  very  meager  reports  we  have  of  case  histories  it 
may  be  assumed  that  lipsemia  retinalis  is  a  rare  condition.  In 
my  opinion  the  scarcity  of  recorded  cases  may  be  accounted 
for  partly  by  the  fact  that  these  patients,  because  of  unal- 
tered visual  acuity,  are  seldom  advised  to  seek  the  assistance 
of  ophthalmologists.  I  believe,  too,  as  has  been  pointed  out 
by  Cohen,  that  with  the  more  general  and  sj'stematic  use  of 
the  electric  ophthalmoscope  by  the  internist,  a  greater  pro- 
portion of  cases  will  be  discovered  in  the  future  than  has 
been  recorded  in  the  past. 
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DISCUSSION 

Dk.  \Villi.\m  L.  Benedict,  Rochcstor,  Mimi.:  Tliat  cases  of 
lipeemia  retinalis  are  rare  is  proved  by  the  fact  thai  there  are  only 
sixteen  cases  reported  in  the  literature,  and  no  one  has  reported 
more  than  two  j)ersonal  cases;  two  have  been  r(>porte(l  by  Foster 
Moore,  who  added  one  case  not  seen  by  himself.  In  the  last  six 
months  at  the  Mayo  Clinic  we  have  seen  three  cases  of  lipaemia 
retinalis:  The  first,  a  boy  about  eighteen  witli  sever(>  dial)etes; 
the  second,  a  child  who  had  leukemia,  and  altiioiigh  she  was  kept 
at  the  hospital  sev<n-al  weeks  inid(>r  observation,  showed  no  evi- 
dence of  diabetes.  The  third  was  a  child  who  had  diabetes  when 
she  came.  The  fat  content  of  the  blood  in  the  latter  case  was  as 
high  as  8.5  {)er  cent.,  with  marked  changes  in  the  vessels  of  the 
retina.  This  case  was  put  inuler  treatment,  wiiich  soon  reduced 
the  fat  content  to  3.5  per  cent.,  after  which  there  was  no  change 
noted  in  the  vessels  by  the  ophthalmoscope. 
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RETINITIS  PROLIFERANS  OF  BOTH  EYES  DUE  TO 

SECONDARY  ANEMIA  PRODUCED  BY  HODG- 

KIN'S  DISEASE:   REPORT  OF  A  CASE 

GEORGE  HUSTON  BELL,  M.D. 

New  York 

This  patient  was  seen  by  the  members  of  the  Eye  Section 
of  the  New  York  Academy  of  Medicine  on  May  16,  1921. 

Retinitis  proliferans  is  seen  so  rarely  and  the  subject  is  so 
interesting  that  I  think  this  case  warrants  pubhcation,  as 
the  etiology  points  to  Hodgkin's  disease,  from  which  the 
patient  has  been  a  sufferer  for  the  last  two  years. 

J.  G.,  aged  twenty-four,  Federal  Board  student,  was  first  seen 
by  me  at  the  U.  S.  P.  H.  Hospital  No.  38  (New  York  Polyclinic)  on 
January  2,  1921.  He  was  complaining  of  poor  vision,  insomnia, 
nervousness,  shortness  of  breath,  and  some  difficulty  in  swallowing, 
with  soreness  of  the  throat.  He  gave  the  following  history :  Twenty 
months  previously  he  had  been  treated  in  the  Army  Hospital 
(Camp  Dix)  for  Hodgkin's  disease.  The  treatment  consisted  of  six 
injections  of  neosalvarsan ;  also  he  had  Roentgen-ray  treatment  to 
the  enlarged  glands  every  week  for  ten  weeks.  Two  years  ago, 
when  he  first  noticed  the  swelling  of  the  glands  in  the  neck,  his 
vision  began  to  fail.  At  that  time  a  diagnosis  of  retinal  hemorrhages 
was  made. 

Status  Prcesens. — Weight  now  130  pounds;  two  years  ago  165. 
The  examination  revealed  enlarged  lymphatic  glands  on  both  sides 
of  the  neck  and  in  both  axillary  regions;  both  ankles  were  swollen 
and  had  been  so  for  the  last  three  weeks.  Patient  had  a  marked 
bronzing  of  the  skin.  The  conjunctiva  of  each  eye  was  congested. 
An  inequality  of  the  pupils  was  observed,  which  I  think  was  due  to 
pressure  of  the  glands  on  the  cervical  sympathetic.  Also  there  was 
some  edema  of  the  eyelids.    V.R.E.,  20/30;   L.E.,  20/100. 

The  dimness  of  vision  in  the  left  eye  progressed  more  rapidly 
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Fig.  1.— Kjght  eye. 


Fig.  2. — -Left  eye. 
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lluiu  in  the  iifi;ht.  The  fimtlus  of  each  eye  presented  a  beautiful 
picture,  and  one  seldom  seen  (Figs.  1  and  2).  The  fundus  of  the 
right  oyo  exhibited  a  large,  shiny  white  mass  in  the  temporal  por- 
tion of  the  retina  anterioi-  to  the  ecjuator.  This  mass  of  coniKH'tive- 
tissue  menibi-anes  projected  into  the  vitreous  and  was  covered  with 
blood-vessels  which  looked  like  arterial  twigs.  They  sprang  from 
this  mass  and  extended  forward  beyond  the  limits  of  the  ophthal- 
moscopic field.  From  this  large  mass  a  thin  membrane  passed  back 
and  was  attacluMl  to  tlu^  disc.  About  2  mm.  below  the  papilla  ther(! 
was  a  new  formation  which  was  covered  mostly  by  blood-vessels. 
A  thin  memi)rane  of  connective  tissue  also  connected  this  new  for- 
mation with  the  disc.  Nearly  all  these  sheets  of  connective  tissue  in 
retinitis  jiroliferans,  according  to  Oatman,  are  attached  posteriorly 
to  the  papilla.  The  vascular  changes  in  the  left  eye  were  more  pro- 
nounced. There  were  four  solid  masses  of  connective  tissue  which 
extended  from  the  retina  into  the  vitreous,  two  of  which  were  cov- 
ered with  adventitious  blood-vessels.  One  of  these  masses  included 
a  portion  of  the  macular  rc^gion.  The  masses  w(>re  grayish-white  in 
color,  very  dense  and  thick.  They  were  immovable  and  did  not 
float  about  in  the  vitreous  when  the  eye  was  moved.  The  mem- 
branous opacities  in  the  left  eye  widened  out  fan-wise  toward  their 
anterior  attachment.  There  was  a  thin  veil  of  connective  tissue 
that  connected  all  four  of  these  solid  masses;  also  there  was  a  broad 
band  of  connective  tissue  which  united  the  largest  of  those  masses 
to  the  papilla.  In  this  eye  as  well  as  in  the  right  there  seemed  to  be 
an  anastomosis  of  the  arterial  and  venous  circulation  in  these  new 
formation  ])lood-vessels. 

Examination. — His  urine  was  normal.  The  Wassermann  tests, 
spinal  and  blood,  were  negative.  Tuberculin  test,  negative.  Blood- 
pressure,  systolic,  128;  dyastolic,  80.  X-ray  of  chest  was  negative. 
Looking  him  over  for  the  "Three  T's"  (teeth,  tonsils,  and  toxemia), 
it  was  found  that  the  x-ray  of  the  teeth  was  negative;  the  tonsils 
were  diseased  and  enlarged ;  in  fact,  he  complained  of  a  sore  throat 
when  first  seen.  The  blood  examination  showed  marked  secondary 
anemia;  hemoglobin,  60  per  cent.,  R.  B.  C,  1,380,000;  W.  B.  C, 
7,000;  polynuclears,  70  per  cent. ;  small  mononuclears,  25  per  cent. ; 
eosinophiles,  5  per  cent.  Examination  of  the  heart,  lungs,  and  ab- 
domen was  negative.  The  tongue  was  heavily  coated,  and  his 
breath  was  bad,  which  showed  some  hidden  source  of  toxemia.  The 
odor  of  the  breath  is  often  a  significant  index  of  the  blood  condition, 
when  it  is  offensive,  it  is  always  suggestive  of  toxemia. 
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Etiology. — The  exact  cause  of  Hoclgkin's  disease  is  un- 
known. A  tonsillitis  may  precede  the  onset;  enlargement  of 
the  cervical  glands  is  usually  an  initial  symptom.  Evidence 
points  to  an  acute  infection  which  gains  entrance  to  the 
cervical  glands  through  mouth,  nose,  or  throat.  The  infec- 
tion produces  a  chronic  toxemia  and  a  vitiated  blood  supply 
which  produces  the  secondary  anemia. 

With  a  blood  count  like  we  have  in  this  case  it  is  very  easy 
to  say  that  some,  form  of  vascular  degeneration  may  be  as- 
sumed. All  authors  regard  hemorrhage  as  an  essential  pre- 
liminary in  the  formation  of  retinal  membranes. 

Treatment. — The  patient  was  admitted  to  the  U.  S.  P.  H. 
Hospital  No.  38.  He  was  given  3  grains  of  sodium  cacodylate 
hypodermatically  daily  for  three  weeks.  At  the  end  of  that 
time  the  patient  had  improved  so  much  that  we  thought  it 
advisable  to  enucleate  his  tonsils.  The  injections  of  soda 
were  continued,  and  at  the  end  of  six  weeks  his  blood  count 
was  as  follows:  Hemoglobin,  85  per  cent.;  R.  B.  C,  4,840,- 
000;  W.  B.  C,  5,600;  polymorphonuclear,  G7  per  cent.; 
small  mononuclear,  31  per  cent,;  large  mononuclear,  2  per 
cent.  His  blood  picture  showed  a  marked  improvement,  and 
he  had  gained  30  pounds  in  weight.  All  the  time  he  was  in 
the  hospital  I  had  him  on  my  ''Reform  Diet,"  which  consists 
of  not  mixing  heavy  starches  and  proteids  at  the  same  meal. 
In  this  age  of  abundant  starch  and  imperfect  mastication  the 
stomach  and  intestines  are  flooded  with  undigested  starch, 
which  gives  rise  to  many  evils,  such  as  acid  dyspepsia  and 
toxemia,  and  especially  is  this  true  when  heavy  starches  and 
proteids  are  eaten  together  at  the  same  meal. 

After  eight  weeks'  stay  in  the  hospital  the  patient  was  dis- 
charged much  improved  in  body  and  spirits.  The  swelling  of 
the  glands  of  the  neck  and  axilla  had  completely  disappeared. 
The  vision  remained  the  same,  but  he  was  able  to  resume  his 
work  as  a  Federal  Board  student. 

In  these  obscure  cases  would  it  not  help  matters  materially 
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if  we  should  adopt  measures,  such  as  a  ''Reform  Diet,"  and 
the  systematic  removal  of  all  forms  of  foci  of  infection? 

I  wish  to  express  my  thanks  and  appreciation  to  Dr. 
Joseph  Israel  and  Dr.  A.  Cohen,  of  the  Public  Health  Service, 
for  their  assistance  and  cooperation  in  the  treatment  of  this 
most  interesting  case. 


AN  OPHTHALMIC  ILLUMINATOR 

W.  E.  SHAHAN,  M.D. 

St.  Louis,  Mo. 

The  development  of  the  automobile  headlight  bulb  offers 
possibilities  for  ophthalmic  illumination  that  do  not  yet  ap- 
pear to  have  been  fully  realized.  These  bulbs  concentrate  a 
large  amount  of  white  light  within  a  small  space,  are  built  for 
rather  rough  service,  and  are  easily  and  cheaply  available. 
The  filaments  in  them  are  all  of  low  resistance,  and  require  a 
rather  large  flow  of  current.  The  current  required  varies 
from  1  to  4  amperes  under  a  pressure  of  6  to  16  volts.  The 
first  problem  presenting  itself  in  utilizing  these  bulbs  for 
ophthalmic  purposes  is,  therefore,  devising  some  method  of 
changing  the  usual  110-volt  current  to  a  lower  voltage,  and 
at  the  same  time  adjusting  the  current  so  as  to  obtain  a  suffi- 
cient flow  for  proper  incandescence  of  the  filament. 

In  general  there  are  two  ways  of  doing  this :  One  is  by  the 
use  of  small  transformers,  which  are  easily  and  cheaply  ob- 
tainable. The  amperage  necessary  is  rather  severe  on  some 
of  these.  Moreover,  transformers  can  be  used  on  alternating 
current  only,  whereas  some  hospitals,  as  St.  Luke's  and 
Barnes  in  St.  Louis,  are  provided  with  direct  current  only. 
The  other  way  is  by  the  use  of  resistances  of  various  kinds. 
These  are  effective  equally  well  on  alternating  or  direct  cur- 
rent, and  afford  the  means  finally  settled  upon  as  being  most 
satisfactory.    Resistances  can  be  built  up  so  as  to  supply  al- 
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most  any  amperage  from  ordinary  110-volt  lamps,  carbon 
lamps  being  preferred  as  being  sturdier  and  allowing  a  rela- 
tively larger  flow  of  current.  If,  for  instance,  it  is  desired  to 
use  a  21  C.P.  12-16- volt  nitrogen  lamp,  two  110-volt  carbon 
lamps,  one  of  16  C.P.  and  one  of  32  C.P.,  are  arranged  in 
multiple,  so  that  1  ampere  of  current  flows  through  the  32 
C.P.  lamp  and  3^  ampere  flows  through  the  16  C.P.  lamp. 
The  21  C.P.  12-16-volt  lamp  is  now  connected  so  that  the  1}^ 
amperes  is  supphed  to  it.  The  resistance  added  by  the  21 
C.P.  lamp  is  just  enough  to  reduce  the  amperage  to  1.17 
amperes,  which  is  the  rated  capacity  of  this  lamp.  Resis- 
tances can  also  be  built  up  of  coils  of  resistance  wire  and  are 
most  commonly  found  in  this  form.  The  length  of  the  wire 
can  be  chosen  so  as  to  allow  any  desired  flow  of  current.  Such 
resistance  units  are  more  portable  and  less  fragile  than  car- 
bon lamps. 

Having  settled  this  problem  of  voltage  and  amperage 
it  now  becomes  necessary  to  study  methods  of  eliminating 
disturbing  shadows,  caustics,  and  images.  This  involves  the 
use  of  lenses  and  methods  of  eliminating  defects  of  spheric 
and  chromatic  aberration.  By  building  up  a  compound  lens 
of  glasses  having  various  refractive  and  dispersive  powers, 
these  defects  can  be  greatly  reduced.  But  such  a  lens  is  ex- 
pensive and  hable  to  get  out  of  order  and  is  rejected  as  being 
impracticable  for  this  purpose.  If  two  lenses  of  the  same 
kind  of  glass  are  used,  the  curvatures  of  these  lenses  can  be  so 
arranged  as  to  reduce  to  a  very  small  quantity  defects  of 
spheric  aberration,  and  the  interval  between  the  lenses  can  be 
so  chosen  as  to  reduce  chromatic  aberration  to  a  negligible 
quantity.  A  simple  lens  whose  index  of  refraction  is  1.50  is 
arranged  for  minimum  spheric  aberration  when  the  curvature 
of  the  posterior  surface  is  one-sixth  that  of  the  anterior,  the 
anterior  surface  being  the  one  facing  parallel  incident  rays. 
This  is  known  as  an  English  crossed  lens.  This  conies  so  near 
being  a  planoconvex  lens,  that  planoconvex  lenses  are  gen- 
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erally  used,  and  especially  when  the  index  of  refraction  is 
higher  than  1 .50.  The  index  of  refraction  of  the  lenses  used  in 
this  illuminator  is  1.52.  Where  two  such  lenses  are  used, 
chromatic  aberration  is  reduced  to  a  minimum  when  the  in- 
terval between  the  lenses  is  3^2  the  sum  of  their  focal  lengths. 
When  lenses  are  employed  as  thick  as  those  in  this  illumina- 
tor, the  interval  is  not  the  interval  between  the  lenses,  but 
the  interval  between  corresponding  principal  points. 

The  arrangement  to  be  tried  out,  therefore,  consists  of  two 
planoconvex  lenses  with  their  convex  surfaces  facing  the  rays 
parallel  to  the  axis  and  separated  by  an  interval  equal  to 
one-half  the  sum  of  their  focal  lengths.  When  the  lenses  are 
alike,  this  interval  will  be  the  focal  length  of  either  lens.  A 
modification  of  this  arrangement  has  long  been  in  use  as  an 
eye-piece  for  telescopes,  and  is  known  as  the  Ramsden  eye- 
piece. 

The  next  point  to  decide  upon  is  the  focal  length  or  the 
strength  in  diopters  of  each  lens.  This  is  best  done  experimen- 
tally ,  and  was  accomplished  by  setting  up  various  combinations 
of  planoconvex  trial-lenses  and  noting  their  effects.  The 
strength  finally  decided  upon  was  +20  D.  for  each  lens,  and  a 
diameter  of  33  mm.  for  each  lens.  The  lenses  will  be  set  up, 
therefore,  with  the  filament  of  the  lamp  5  cm.  from  the  first 
principal  focus  of  the  first  lens.  The  two  lenses  will  have 
their  convex  surfaces  facing  each  other,  and  the  first  principal 
point  of  the  first  lens  will  be  5  cm.  from  the  first  principal 
point  of  the  second  lens. 

The  light  will  converge  to  a  brilliant  conjugate  image  in  the 
second  principal  focus  of  the  second  lens,  and  diverge  from 
that  in  a  sharply  defined  uniformly  illuminated  circle.  The 
sharp  definition  of  this  circle  depends  upon  the  fact  that  the 
aperture  of  the  first  lens  is  within  or  very  near  the  first 
principal  focal  plane  of  the  second  lens,  the  lens  nearest  the 
lamp  filament  being  the  first  lens. 

In  the  earlier  models  of  this  illuminator  lamps  of  lower 
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candle  power  were  used 
and  the  lens  system  was 
connected  directly  with 
the  lamp  housing.  With 
the  use  of  lamps  of  higher 
power  the  lamp  housing 
became  hot  and  heated 
the  whole  lamp  dis- 
agreeably. In  the  later 
models  the  lamp  hous- 
ing is  set  apart  by  itself 
so  that  its  heat  is  not 
conducted  along  the 
lamp  handle  nor  along 
the  tube  containing  the 
lenses  enough  to  cause 
any  inconvenience. 

The  lenses  are  inclosed 
within  a  tube  which  has 
a  nozzle  converging  to 
an  aperture  just  a  little 
larger  than  the  conju- 
gate image.  This  pre- 
vents the  possibility  of 
any  stray  rays  of  light 
getting  into  the  oper- 
ator's eyes,  and  also 
permits  the  use  of  the 
illuminator  for  transil- 
lumination. When  used 
for  this  purpose,  the 
nozzle  is  pressed  against 
the  lid  at  any  desired 
position.  Enough  light 
will  pass  through  the  lid 
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to  illuminate  the  interior  of  the  eye.  With  the  bulbs  of  high 
candle  power  care  must  be  taken  not  to  hold  the  nozzle  too 
long  in  one  place.  The  nozzle  does  not  get  hot,  but  the  con- 
jugate image  will  rather  rapidly  warm  up  the  skin.  The 
proper  length  of  time  can  be  judged  for  each  lamp  by  holding 
the  nozzle  against  one's  own  hand  until  its  heat  is  felt. 

When  it  is  desired  to  use  the  illuminator  for  oblique  illumi- 
nation, the  lens  tube  is  held  in  the  hand  and  the  light  di- 
rected wherever  desired.  The  illumination  can  be  varied  by 
varying  the  distance  of  the  nozzle  from  the  cornea. 


Lamp. 


For  general  operative  purposes  the  lamp  is  held  by  an 
assistant  or  nurse  so  that  the  nozzle  is  several  inches  away 
from  the  eye,  varying  according  to  the  amount  of  light  de- 
sired. For  needling  membranes  the  nozzle  is  held  rather  close 
to  the  eye,  so  as  to  get  an  intense  illumination  and  sharply 
define  all  parts  of  the  membrane. 

The  particular  bulb  settled  upon  as  giving  a  proper  amount 
of  Ught  for  ophthalmic  purposes  is  a  21  C.P.  12-16-volt  auto- 
mobile headhght  lamp  known  by  the  trade  name  of  ''1142 
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Eveready  Alazda."  These  bulbs  can  be  obtained  an3^where 
that  automobile  headlight  bulbs  are  sold. 

If  it  were  desirable  to  have  a  larger  or  brighter  field,  larger 
lenses  with  the  same  bulb  and  resistance  unit,  or  a  bulb  of 
higher  candle  power  with  a  different  resistance  unit,  could  be 
used. 

Wlien  a  bulb  burns  out  or  is  broken,  the  lamp  housing  is 
simply  pulled  off  and  a  new  lamp  inserted.  If  the  field  of 
illumination  is  not  sharply  defined  and  uniform  with  the  new 
bulb,  it  is  because  the  filament  of  the  new  one  is  not  exactly 
in  the  principal  focus  of  the  nearest  lens.  To  remedy  this, 
loosen  the  set-screw  that  holds  the  socket  and  raise,  lower,  or 
rotate  the  socket — and  with  it  the  lamp — until  the  field  is 
bright  and  clear-cut. 

Dark  specks  on  the  field  of  illumination  are  caused  by  par- 
ticles on  the  plane  surface  of  the  lens  nearest  the  bulb.  When 
this  occurs,  the  lens  should  be  removed  and  cleaned.  In  re- 
placing the  lens,  take  care  that  the  plane  surface  is  toward  the 
bulb.  The  general  arrangement  of  the  light  and  lenses  is 
shown  in  the  drawing. 

By  holding  the  lamp  in  one  hand  and  the  ophthalmoscope 
in  the  other  a  very  intense  illumination  of  the  fundus  can  be 
obtained.  Details  not  visible  with  ordinary  illumination  can 
be  seen  through  cataractous  lenses  or  other  clouded  media. 
A  bright  clear  image  can  also  be  obtained  for  skiascopic  pur- 
poses. 


FUSION  TUBES  AND  MONOSCOPE 

EDWARD  JACKSON,  M.D. 

Denver,  Colorado 

Dr.  Jackson  demonstrated  the  fusion  tubes  and  monoscope 
used  in  orthoptic  training.  These  are  fully  described  on 
p.  158. 


The  Crampton  pocket  retinoscope. 
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A  tilting  trial-frame. 


A  CONVENIENT  POC^KET  RETINOSCOPE 

GEORGE  S.  CRAMPTOX,  M.D. 

I'hiluclolphia 

It  is  frequently  convenient  to  carry  a  retinoscope  in  the 
pocket  \vhil(^  working  about  the  pubhc  cUnics  or  in  one's 
office,  and  it  is  equally  necessary  to  have  a  pencil.  By  com- 
bining the  two  one  is  not  forced  to  look  about  in  the  dark  for 
a  pencil  with  which  to  jot  down  his  retinoscopic  findings. 

The  particular  retinoscope  in  question  is  of  rather  novel 
form.  Instead  of  surrounding  the  mirror  with  a  disc  of 
metal,  the  form  is  somewhat  elliptic,  becoming  narrower  at 
the  extremity  which  touches  the  brow. 

Being  made  of  duralumin,  an  alloy  of  aluminum,  it  is  pos- 
sible to  make  it  of  considerable  thickness,  thus  presenting  a 
rounded,  comfortable  extremity  to  the  brow.  The  mirror 
is  eccentrically  placed  toward  the  lower  end  in  order  that 
its  aperture  will  be  in  front  of  the  pupil. 

While  the  diameter  of  the  mirror  is  but  12  nun.,  this  is 
more  than  ample  to  cover  the  entire  cornea  with  light,  and 
after  a  trial  or  two  one  has  no  difficulty  in  finding  the  reflex. 

The  sight-hole  from  which  the  mirror  surface  has  been 
removed  is  1.5  mm.  in  diameter.  In  the  usual  form  of 
retinoscope  the  hole  in  the  back  metal  plate  corresponds  in 
size  or  is  very  slightly  larger  than  the  hole  in  the  mirrored 
surface,  thus  making  it  very  difficult  to  remove  the  oily 
accumulation  which  forms  about  the  periphery  of  the  open- 
ing and  prevents  the  clear  view  so  necessary  in  retinoscopy. 

This  difficulty  in  cleaning  is  obviated  in  the  present  model 
by  making  the  hole  in  the  metal  back  very  large,  and  covering 
the  back  of  the  miri'or  with  a  thin  disc  of  plane  glass,  to  which 
it  is  cemented  with  balsam.    It  thus  becomes  an  easy  matter 
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to  clean  the  central  or  sight-hole  portion  of  the  glass  film 
which  forms  the  backing  of  the  mirror.  As  the  metal  parts 
are  thick,  the  glass  is  well  protected  from  breaking. 

The  shank  of  the  retinoscope  is  threaded  to  fit  any  Ever- 
sharp  pencil. 

The  retinoscope  is  manufactured  by  the  Lenox  Instru- 
ment Co.,  1700  Walnut  St.,  Philadelphia. 


A  TILTING  TRIAL-FRAME 

GEORGE   S.    CRAMPTON,    M.D. 

Philadelphia 

There  has  been  a  pressing  need  for  a  trial-frame  which  will 
fulfil  certain  requirements  of  accuracy  and  rigidity,  together 
with  a  flexibility  of  adjustment  that  will  permit  one  to  place 
the  trial-lens  exactly  where  it  is  wanted. 

Dr.  Sidney  L.  Olsho  has  modified  the  well-known  Wall  and 
Ochs  trial-frame  by  adding  a  screw  temple  adjustment,  by 
means  of  which  the  temples  can  be  delicately  adjusted  on 
both  their  vertical  and  horizontal  axes. 

The  vertical  adjustment  of  the  temples,  by  means  of  which 
the  180°  markings  on  the  scale  can  be  made  to  correspond  to 
the  position  of  the  external  canthi,  is  accomplished  by  means 
of  an  inclosed  steel  worm  which  actuates  a  pinion  attached 
to  the  temple  hinge. 

By  means  of  a  forwardly  projecting  adjusting  knob  the 
temple  is  raised  or  lowered,  thus  tilting  the  entire  frame  on 
its  anteroposterior  axis.  Or  if  it  is  desired  to  tilt  the  frame 
forward  to  the  reading  position,  this  is  readily  accomplished 
l^y  turning  the  right  and  left  knobs  in  the  same  direction. 

Instead  of  using  the  interpupillary  base  line  as  the  180° 
axis  for  the  frame,  Dr.  Olsho  contends  that  more  reliable 
i-esults  are  obtained  by  lining  up  with  the  external  canthi. 
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and  to  this  end  thin  steel  rods  with  knobs  on  each  end  are 
laid  across  each  arc  on  small  hooks  placed  at  the  horizontal 
meridian.  By  this  means,  or  by  usinp;  cross-line  piano  trial 
cells,  the  proi)er  adjustment  is  easily  found.  Of  course,  the 
finished  spectacles  must  be  made  to  com  form  with  a  line 
drawn  thi'ou^h  the  external  canthi. 

The  original  W.  and  O.  frame  is  still  manufactured  without 
tilting-  temples.  Both  models  must  be  used  with  cylinder 
test  cells  which  have  been  especially  edged  to  conform  with 
the  groove  in  the  fiiction  disc  wheels,  by  means  of  which 
the}^  are  rotated. 

Although  handles  are  dispensed  with,  the  test  cylinders 
have  a  sufficiently  broad  sui-rounding  band  to  permit  of  their 
being  readily  handled  without  smearing  the  glass. 

It  is  a  I'ather  curious  fact  that  refractionists  have  been 
content  to  struggle  with  cylinder  test-lenses  having  handles 
which  i)ievent  full  rotation,  simply  because,  as  a  rule,  they 
have  been  the  only  kind  available. 

Why  otherwise  skilful  men  are  content  to  struggle  with  the 
problem  of  trying  to  revolve  a  lens  mount  having  an  ob- 
structing handle  is  a  mystery,  the  solution  of  which  remains 
for  the  coming  generation,  who  have  not  acquired  the  habit 
of  trying  to  do  the  impossible. 

Equally  ridiculous  is  the  usual  test-lens  mounting  having 
a  small  number  stamped  on  an  equally  too  small  and  slippery 
handle,  where  it  is  concealed  by  the  thumb  the  moment  the 
lens  is  picked  up  and  can  be  seen  only  by  a  process  of  jug- 
ghng.  Probably  over  90  pei-  cent,  of  American  test-lenses 
are  of  this  kind. 

How  much  more  practical  it  would  be  to  have  the  spheric 
test-lenses  made  with  a  holding  ring  of  ample  size,  and  a 
large  number  stamped  or  etched  on  a  broad  band  of  light 
weight  metal,  such  as  duralumin,  and  filled  in  with  contrast- 
ing pigment!  Such  a  trial-cell  would  be  a  jo}-  in  retinoscopy 
where  one  works  in  a  dim  light. 
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The  actual  lens  should  be  somewhat  smaller,  and  thereby 
lighter  in  the  high  numbers  than  those  in  general  use  at  the 
present  time,  thereby  permitting  a  broader  surrounding 
band  upon  which  to  place  the  number,  and  also  a  very  plain 
and  accurate  axis  mark  on  the  cyUnders. 

While  it  is  essential  that  the  axis  of  all  cyhnder  test-lenses 
should  be  very  distinctly  marked  on  the  glass,  the  actual 
working  mark  should  be  placed  on  an  offset  on  the  metal 
ring  in  such  a  manner  that  the  line  on  the  ring  will  be  a  con- 
tinuation of  the  line  on  the  arc  of  the  trial-frame  and  in  the 
same  plane,  so  that  parallax  will  be  avoided  and  the  scale 
will  be  read  with  greater  comfort  and  accuracy. 

One  of  the  principal  advantages  in  the  use  of  cyhnder 
test-lenses  of  fairly  small  diameter  set  in  broad  rings  is  that 
the  axis  marking  is  not  only  plainly  seen,  but  the  point  where 
it  comes  in  contact  with  the  numbered  scale  on  the  frame  is 
at  the  greatest  possible  distance  from  the  axis  of  rotation. 
In  other  words,  one  degree  means  something  if  measured  at 
maximum  distance  from  the  axis,  while  it  cannot  be  measured 
at  all  if  the  scale  be  half  that  distance  from  the  axis. 

This  is  an  exceedingly  important  point,  and  the  accuracy 
of  an  otherwise  skilfully  made  trial-frame  comes  to  naught 
if  the  axis  measurements  are  taken  too  near  the  axis  of 
rotation. 

It  is  important  also  that  there  be  an  absolute  lock  between 
lens  and  rim,  so  that  the  lens  cannot  be  turned  in  the  rim 
without  breaking  it. 

The  Olsho  trial-frame  is  manufactured  by  the  Lenox  In- 
strument Co.,  of  Philadelphia. 


Fig.  1. 


Fis.  2. 
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A  DEMONSTRATION  EYE 

T.    B.    HOLLOWAY,    M.D. 

Pliiladc'lpliiti 

At  the  Detroit  meeting  of  the  American  Medical  Associa- 
tion in  1916  I  showed  before  the  Section  on  Ophthahnology 
a  model  of  a  demonstration  eye  that  I  had  been  using  for 
several  years,  and  which  I  believed  made  it  possible  to  dem- 
onstrate more  clearly  a  method  of  teaching  certain  phases  of 
refraction  than  was  possible  by  blackboard,  lantern,  or  chart 
demonstrations.  Recently,  through  the  energies  of  the 
Lenox  Instrument  Company,  certain  improvements  have 
been  made  in  construction,  but  the  instrument  has  been 
kept  as  simple  as  is  consistent  with  its  purposes. 

Construction  of  Instrument. — A  and  B,  Fig.  1,  represent 
two  metal  uprights  that  support  a  metal  rod  (C)  which 
represents  the  anteroposterior  axis  of  the  globe.  On  this 
axis  is  an  oval  disc  (F)  of  duralamin,  supposed  to  represent 
a  lens  the  equivalent  of  the  dioptric  apparatus  of  the  eye. 
This  disc  has  four  slots  running  through  it,  from  the  periphery 
almost  to  the  center.  These  slots  are  so  cut  that,  if  con- 
tinued through  the  disc,  they  would  be  at  right  angles  to 
each  other.  On  the  margin  of  the  disc  clips  are  placed  over 
the  slots,  so  that  thin  cords  of  white  elastic  may  pass  under 
the  clips  and  then  through  the  slots  or  may  be  supported 
on  the  margin  of  the  disc  over  the  position  of  the  slots. 

At  each  end  of  the  axis,  lying  against  the  axis  supports  or 
uprights,  there  is  a  cross-tree  (D  and  E)  on  each  arm  of  which 
there  are  three  smoothly  sliding  eyed  cuffs  to  which  may  be 
attached  the  white  elastic  cords.  On  each  face  of  the  disc, 
near  the  center,  and  grouped  about  the  rod  which  perforates 
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it,  are  four  eyes,  to  which  the  elastic  cords  may  be  attached 
to  represent  hght-rays  passing  through  its  center. 

Arranged  on  the  axis  there  are  a  number  of  (ten  are  pro- 
vided with  instrument)  smoothly  sHding  cuffs  (G),  and 
about  the  circumference  of  each  one,  90°  from  one  another, 
there  are  four  T-hooks  over  which  the  cords  may  be  fastened 
or  stretched.  The  base  of  each  T  has  a  small  socket  into 
which  may  be  inserted  short  rods  to  designate  the  position 
of  the  retina. 

A  smaller  cross-tree  (I)  has  been  provided  which  is  of  ser- 
vice for  the  creation  of  images  when  using  the  instrument 
for  demonstrating  mirrors  or  possibly  lenses.  This  is  not 
used  when  the  instrument  is  set  up  for  demonstrating  the 
visual  angles,  ametropia,  etc.  In  construction  it  is  the  same 
as  the  larger  cross-trees,  except  that  it  can  be  slipped  over  the 
axis  by  means  of  a  slot,  and  locked  in  place  by  a  thumb- 
screw. The  larger  cross-trees  have  a  perforated  core,  and  the 
rod  representing  the  axis  passes  through  the  core. 

A  small  disc  with  an  enameled  F  is  provided  to  designate 
the  focus  of  the  rays,  such  as  might  be  desired  in  demon- 
strating lenses  or  hyperopia.  The  small  rod  supporting  the 
disc  can  be  inserted  into  the  base  of  the  T-hook  on  any  of  the 
shding  cuffs  on  the  axis.  A  single  rod  with  arrow  tips  (K)  is 
also  provided;  these  tips  sUde  on  the  rod  so  that  the  arrow 
may  be  lengthened  or  shortened  as  may  be  necessary  in 
demonstrating  images. 

Removable  arrow  tips  are  also  provided  to  slip  over  the 
arms  of  the  cross-trees  when  this  may  be  necessary.  The 
arrow  tips  are  eyed  for  the  reception  of  the  cord  hooks.  A 
sufficient  number  of  specially  constructed  hooks  are  sup- 
plied, and  through  these  the  elastic  cords  are  knotted  or  tied. 
For  demonstrating  Sturm's  conoid,  two  duralamin  ovals  (L) 
and  a  small  circle  (M)  are  provided;  these  slip  over  the  axis 
through  a  slot. 

The  instrument  has  been  so  constructed  that  it  can  be 
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(juifkly  set  up  or  knocked  down.  When  set  up,  with  all  parts 
in  place,  the  axis  may  be  quickly  stripped  by  removing  the 
cap  (N)  from  the  upright  (A),  lifting  out  and  elevating  that 
end  of  the  axis,  the  other  end  acting  as  a  hinge.  All  of  the 
parts  on  the  axis  slide  and  lock  by  binding  screws. 

To  represent  light  rays,  white  elastic  cords  (O)  are  used. 
The  ends  are  threaded  through  hooks  which  are  attached  to 
the  eyed  cuffs  on  the  cross-trees  or  to  other  eyes  or  hooks 
provided  for  that  purpose. 

Fig.  2  shows  the  model  set  up  to  demonstrate  a  compound 
hyperopic  astigmatism  of  +  1.00  sph.  C  +1.00  cyl.  ax. 
90.  The  i)osition  of  the  retina  is  indicated  by  the  short  rods 
inserted  into  the  bases  of  the  T's  on  the  sUding  cuffs.  The 
distance  between  each  cuff  is  supposed  to  represent  an 
amount  of  refraction  equivalent  to  one  diopter. 

The  student  is  taught  to  adjust  the  rays  to  any  type  of 
ametropia,  or  it  may  be  set  up  to  represent  any  type  or  error, 
and  he  manipulates  the  rays  as  he  places  imaginary  lenses  in 
front  of  the  eye.  Using  the  above  illustration,  he  quickly 
sees  that  it  may  be  corrected  by  a  +  + ,  +  and  — ,  or  a  + 
cross  cylinder  combination.  Needless  to  say,  if  mistakes 
are  made  in  the  manipulation  of  the  rays,  they  will  not  be 
brought  to  a  focus  on  the  retina. 

In  case  it  is  desired  to  give  an  exercise  in  the  combination 
of  lenses,  let  us  again  use  the  above  illustration.  The  student 
is  requested  to  place  an  imaginary  +  2.00  cyl.  ax.  180  in 
front  of  the  eye  and  move  the  rays  accordingly.  By  so 
doing  he  changes  the  refraction  to  a  —  1.00  sph.  C  +  3.00 
cyl.  ax.  90.  He  uses  a  +  2.00  sph.  and  the  refraction  becomes 
a  -  3.00  cyl.  ax.  180.  A  +  3.00  cyl.  ax.  90  is  used,  and  the 
refraction  becomes  a  —  3.00  sph. ;  a  —  3.00  sph.  is  used,  and 
the  rays  focus  on  the  retina.  He  is  shown  that  the  sum  of 
the  +  2.00  sph.  and  the  -  3.00  sph.  is  -  1.00  sph.,  and  the 
sum  of  a  +  2.00  cyl.  ax.  180  and  a  +  3.00  cyl.  ax.  90  is 
equivalent  to  a  +  2.00  sph.  C  +  1.00  cyl.  ax.  90.    The  sum 
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of  the  -  1.00  sph.  and  +  2.00  sph.  O  +  1.00  cyl.  ax.  90  is  a 
+  1.00  sph.  O  +  1.00  cyl.  ax.  90,  which  is  the  simplest  form 
of  correction  to  bring  the  rays  to  a  focus  on  the  retina. 

He  can  also  be  shown  that  when  he  obtains  a  H — \-  com- 
bination, he  first  corrects  what  is  equivalent  to  the  anterior 
focus  in  Sturm's  conoid,  and  when  he  obtains  a  +  —  com- 
bination he  first  corrects  the  equivalent  of  the  posterior  focus 
in  Sturm's  conoid.  This,  of  course,  is  reversed  in  a  com- 
pound myopic  astigmatism.  For  some  reasons  our  various 
text-books  fail  to  mention  this. 

Since  the  axis  can  be  rotated  on  its  long  axis  and  all  the 
parts  are  locked,  by  grasping  the  arms  of  the  cross-trees  and 
turning  them  90°  we  can  change  the  refraction  from  an 
astigmatism  with  the  rule  to  one  against  the  rule,  without 
any  further  adjustment. 

Fig.  3  shows  the  instrument  set  up  to  demonstrate 
Sturm's  conoid.  If  thought  advisable,  the  disc  on  the  instru- 
ment may  be  referred  to  as  the  pupil — it  would  aid  in 
emphasizing  its  influence. 

The  anterior  oval,  anterior  focal  line,  the  interfocal  circle, 
the  posterior  focal  line,  and  the  posterior  oval  are  all  suffi- 
ciently well  shown  and  need  not  be  further  dwelt  upon. 

Here,  as  before,  if  the  arms  of  the  cross-trees  are  turned 
90°,  it  reverses  the  figures  without  further  adjustment. 

While  I  realize  that  the  comparatively  recent  work  of 
Gullstrand  is  at  variance  with  our  previous  ideas,  the  fact 
remains  that  for  practical  teaching  purposes  and  demon- 
strations the  older  views  still  serve  their  purpose. 

In  addition,  the  instrument  may  be  used  to  demonstrate 
the  action  of  mirrors,  lenses,  and  the  visual  angles. 

One  of  the  important  features  of  the  instrument  is  that  the 
student  quickly  learns  to  visuahze  the  rays  of  light  refracted 
by  eyes  having  different  types  of  ametropia  and  he  also 
visuaUzes  the  influences  of  the  lenses  needed  for  their  cor- 
rection. 
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In  teaching,  I  always  used  this  method,  first  on  a  flat  sur- 
face, and  for  the  past  ten  years  with  this  instrument,  and  I 
am  firmly  convinced  that  astigmatism  can  be  thoroughly 
grasped  in  one-half  the  time  by  its  use. 

The  original  instrument  was  made  by  Wall  and  Ochs,  but 
owing  to  the  fact  that  the  Lenox  Instrument  Company  has 
better  facilities  for  such  work,  they  consented  to  take  over 
its  manufacture. 

In  conclusion,  I  want  to  say  that  the  workmanship  on  the 
instrument  is  excellent. 


DEMONSTRATION    OF    THE    DEVELOPMENT    OF 
THE  HUMAN  EYE 

A.    MAGITOT,    M.D. 

Paris,  Franee 
(By  invitation) 

The  microphotographs  to  be  shown  were  taken  with  the 
Lumiere  autochrome  plates,  which  reproduce  the  natural 
colors. 

First  Series. — A  4  mm.  embryo.  Carmin  stain.  Ai:)pear- 
ance  of  the  ocular  vesicle.  Two  sections  of  an  8  mm.  embryo ; 
carmin  stain.  The  vesicle  of  the  lens.  Large  optic  pedicle. 
First  stage  of  the  development  of  the  retina.    The  pigment. 

A  12  mm.  embryo.  Iron  hematoxylin  stain.  The  optic 
pedicle  closing  up.    The  appearance  of  the  first  optic  fibers. 

Four  sections  of  a  22  mm.  embryo.  Magenta-red  stain. 
The  vesicle  of  the  lens  fills  up.  Development  of  the  ganglion- 
cells  of  the  retina.  Section  showing  the  glial  coating  of  the 
hyaloid  vessels  of  the  eye.  The  iris  at  an  early  stage  and  the 
first  appearance  of  the  lacrimal  gland. 

Second  Series. — A  60  and  a  90  mm.  embryo.  Development 
of  the  anterior  segment  and  of  the  ciUary  body.  Appearance 
of  the  ciliary  muscle.    In  the  retina,  appearance  of  the  bi- 
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polar  cells.  Early  stages  of  the  lacrimal  gland.  The  lids 
temporarily  sealed  by  epithehal  cells. 

Fetus  of  the  fourth  month  (110  mm.).  Differentiation  of 
the  cones  and  rods  at  the  optic  pole.  The  pupillary  mem- 
brane and  its  vessels.    Appearance  of  the  anterior  chamber. 

Fetus  of  the  fifth  month.  The  lids  separate,  the  anterior 
chamber  fills  up.  Atrophy  of  the  pupillary  membrane. 
Thickening  of  the  zonula.  Stretching  out  of  the  visual  cells. 
Beginning  atrophy  of  the  lenticular  vessels. 

Fetus  of  the  sixth  and  seventh  month.  These  stages  show 
principally  a  differentiation  of  the  retina  which  has  spread 
from  the  macula  to  the  orbicularis  portion.  The  lenticular 
vessels  have  disappeared. 

Third  Series. — Grown-up  cones  and  rods.  Iron  hematoxy- 
lin staining.  The  retina  and  choroid.  Mann  stain.  A  sec- 
tion through  the  macula.  Iron  hematoxylin.  The  pyramidal 
cells  of  the  oculomotorius.  Cajal  stain.  The  sensory  cells 
of  the  Gasserian  ganglion.    Nissl  method. 


PANOPHTHALMITIS  FOLLOWING  INFECTION 
THROUGH  A  CYSTOID  CICATRIX 

W.    GORDON    M.    BYERS,    M.D. 

Montreal,  Canada 

A  lady,  aged  sixty-four  years,  consulted  me  for  a  painful  right 
eye.  On  examination  one  saw  a  faint  circumcorneal  congestion, 
haziness  of  the  cornea,  a  small  hyphema,  and  a  couple  of  spots  of 
blood  on  the  anterior  surface  of  the  lens.  The  pupil  was  widely 
dilated,  and  above  was  a  large  coloboma,  the  angles  of  which  were 
quite  free.  An  iridectomy  had  been  performed  some  years  previ- 
ously for  glaucoma,  but  there  was  no  perception  of  light,  and  the 
t(msion  was  +  3.  At  the  corneoscleral  junction  upward,  precisely 
at  12  o'clock,  one  saw  a  clear  cj'stoid  cicatrix,  al)out  2  nun.  in 
size,  in  the  line  of  the  old  incision. 

Following  a  sharp  reaction  from  dionin,  the  hyphema  promptlj' 


Microphotograph  of  section  from  case  of  panophthalmitis  following  injection 
through  a  cystoid  cicatrix. 
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resolved  and  the  i)ain  subsided.  lMfj;hteen  months  later  the  pa- 
tient consulted  me  a  second  time.  Tlie  l)lel)  and  the  immediately 
adjacent  corneal  tissue  were  purulently  infiltrated;  the  iris  blurred; 
and  a  small  hypopyon  showed  in  the  anterior  chamber.  There 
were  marked  coii^'estion  and  tenderness,  and  the  pain  being  no 
l()nfj;er  endurable,  eimcleation  was  performed.  The  diagnosis  was, 
of  course,  [)anophthalmitis  following  infection  through  a  cystoid 
cicatrix. 

Microscopic  examination  of  a  section  through  Ww  bleb  reveals 
the  following  interesting  conditions:  One  sees  fiist  the  old  incisioir 
considerably  widened.  It  falls  entirely  through  corneal  tissue. 
The  iris,  imperfectly  excised,  and  intimately  adherent  to  Desce- 
met's  membrane,  sweeps  around  the  lip  of  the  cornea,  and  fills 
approximately  the  outer  half  of  the  wound.  One  has  here  the 
first  type  of  cystoid  scar. 

A  further  explanation  of  the  non-closure  of  the  incision  is  found 
on  the  opposite  side.  Here  one  sees  Descemet's  membrane  ex- 
tending toi'tuously  outward,  and  covering  almost  entirely  the 
corneal  surface  of  the  channel.  There  was  no  foundation  at  this 
point  on  which  to  bridge  the  gap. 

In  front,  the  area  of  the  cystoid  scar,  and  to  a  l(\ss  extent  the 
adjacent  subconjunctival  tissues,  is  densely  infiltrated  with  cells, 
which  are  altogether  of  the  polymorphonuclear  type.  These  cells 
stream  in  large  numbers  through  the  inner  half  of  the  channel  into 
the  anterior  chamber,  where  they  are  already  slightly  organized. 
One  sees  them  also  sweeping  back  over  the  surface  of  the  ciliary 
body  and  choroid;  and  into  the  vitreous,  behind  the  lens,  and 
along  the  line  of  the  detached  retina.  The  slide  illustrates  very 
beautifully  th(;  changes  characteristic  of  an  earl}^  suppurative 
panophthalmitis  or  endophthalmitis. 

The  explanation  of  the  corneal  haze  in  the  vicinity  of  the  bleb 
is  seen  in  the  marked  infiltration  of  the  superficial  layers  of  the 
cornea  on  either  side  of  the  wound.  The  tendency  of  inflanmia- 
tory  conditions  to  spread  laterally  rather  than  deeply  in  the  cornea 
is  here  well  exemplified. 


SYMPATHETIC  INFLAMMATION  DUE  TO  FAULTY 
TREPHINING 

E.  V.  L.  BROWN,  M.D. 

Chicago 

In  1913  Wagenmann*  reported  the  first  case  of  "late  infec- 
tion" following  a  sclerectomy  operation,  and  a  year  later  I 
reported  the  fortieth  case.t  During  the  succeeding  three 
years  I  had  two  others  of  the  usual  acute  suppurative  type  in 
apparently  faultlessly  performed  trephinings,  each  of  which 
had  had  months  of  normal  tension,  and  also  a  case  of  sym- 
pathetic ophthalmia  developing  thirty-four  months  after  a 
faulty  trephining.  The  details  of  this  fourth  case  are  as 
follows : 

Tom  Irving,  aged  thirty-two  years,  presented  himself  at  my 
clinic  at  the  Illinois  Charitable  Eye  and  Ear  Infirmary  October  31, 
1912,  with  a  history  of  luetic  infection  a  year  previously.  This  had 
been  followed  by  an  eruption  on  the  face  bat  none  on  the  body. 
Six  weeks  before  entrance  he  had  been  given  an  intravenous  injec- 
tion of  salvarsan.  A  week  later  the  left  eye  became  red  and  sore  and 
a  diagnosis  of  luetic  iritis  was  made.  A  second  (intramuscular) 
injection  of  salvarsan  was  given  and  the  eye  improved  rapidly  until 
four  days  before  admission  when  redness  and  pain  returned.  On 
entrance  the  pain  in  the  left  side  of  the  head  was  continuous. 

Eye  Findings:  V.R.E.,  10/10;  L.E.,  shadows.  The  upper  left 
lid  is  slightly  swollen  and  droops.  There  is  some  conjunctival  and 
marked  ciliary  injection,  the  cornea  is  dull,  and  its  surface  fine!}- 
stippled.  The  anterior  chamber  is  somewhat  shallow,  the  greenish- 
brown  iris  muddy,  the  pupil  slightly  oval,  6.5  mm.,  and  fixed.  A 
red  reflex  is  obtained  only  in  the  extreme  temporal  field;  the  rest 
of  the  pupil  has  a  gray  reflex.  The  eyeball  is  somewhat  tender  to 
touch.    Its  tactile  tension  is  -f  2,  and  with  Schiotz  tonometer  is  54 

*  Wagenmann:   Ber.  d.  ophth.  Gesellschaft  zu  Heidelberg,  1913,  211. 
t  Brown.  E.  V.  L.:   .Journal  American  Medical  Association,  July  IS,  Ii>14, 
Ixii,  22.5. 
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(right,  17).  Twenty-four  hours  of  miotic  treatment  narrowed  the 
pupil  to  3  mm.  and  decreased  the  pain,  injection,  corneal  dulness, 
and  tactile  tension.  Tension  of  56  returned,  however,  in  the  next 
few  days,  and  was  not  relieved  by  a  subconjunctival  injection  of 
sodium  citrate  (4  per  cent.).  November  12,  1912,  a  corneoscleral 
trephining  was  done.  As  the  conjunctival  flap  was  about  to  be 
smoothed  out  the  nurse  handed  me  a  sj:)atula  which  had  been  in 
carbolic  acid  and  had  not  been  well  rinsed  in  alcohol.  The  moment 
it  touched  the  surface  the  conjunctival  flap  turned  white  and 
shrunk,  but  the  flap  still  covered  the  trephine  area  and  no  substi- 
tute conjunctival  flap  was  deemed  necessary.  The  wound  healing 
was  uneventful  and  the  patient  was  transferred  to  the  outclinic 
fourteen  days  after  the  operation,  with  a  tension  only  slightly  above 
the  normal.  Nothing  more  was  seen  of  the  patient  for  two  years 
and  ten  months.  He  then  presented  himself  on  my  service  at  the 
Cook  County  Hospital  on  account  of  inflammation  in  both  eyes. 

General  History  (577425),  September  12,  1915:  The  patient  had 
malaria  at  fourteen.  He  admits  luetic  infection  four  years  ago,  but 
denies  having  had  gonorrhea,  and  says  he  has  had  no  other  dis- 
eases.   He  used  alcohol  to  excess  up  to  a  year  ago. 

General  Examination  (Dr.  E.  E.  Irons),  October  12,  1915:  Pa- 
tient has  been  receiving  mercurial  rubs  for  three  weeks  and  the 
skin  over  the  body  is  roughened  and  the  gums  recessive.  There  are 
no  enlarged  cervical  glands;  the  lungs  are  normal,  without  evi- 
dence of  active  tuberculosis.  Dr.  E.  S.  Blaine  reports  that  x-rays 
of  the  chest  show  "definite  increase  of  lung  markings  and  appear- 
ance of  cavity  formation."  The  pulse  is  rapid  (due  to  tuberculin 
administered  five  days  ago?);  no  heart  murmurs.  The  liver  is 
palpable  for  a  breadth  of  two  fingers  beyond  the  median  line;  its 
edge  is  sharp,  but  not  tender.  The  spleen  is  not  felt.  The  kidneys 
are  normal.  The  scrotum  is  long  but  without  nodules.  The  rectal 
mucosa  is  smooth.  The  patellar  reflexes  are  normal.  There  are  no 
superficial  scars.  Joints  are  normal.  The  urine  is  normal;  blood 
cultures  negative  (Dr.  W.  H.  Nadler).  The  blood  Wassermann  is 
negative  in  two  laboratories  (Dr.  Bissel,  C.  C.  Hospital;  Dr.  H. 
Nicoll,  Presbyterian  Hospital),  and  also  again  in  both  laboratories, 
when  repeated  four  weeks  after  the  mercury  rubs  had  been  dis- 
continued. The  Neisserian  complement-fixation  test  is  a  weak 
positive  and  is,  therefore,  of  no  definite  significance.  Dr.  Stanton 
Friedberg  found  the  nares  free,  the  left  somewhat  obstructed  by  a 
deflected  septum,  but  no  pus  on  either  side.    The  nasopharynx  was 


264  Brown:  Sympathetic  Inflammation 

negative.  Pus  could  be  expressed  from  each  tonsil.  Transillumina- 
tion was  negative,  but  x-rays  showed  the  right  ethmoid  to  be 
slightly  more  cloudy  than  the  left,  the  sphenoid  cloudy,  and  each 
antrum  less  clear  than  normal  (Dr.  E.  S.  Blaine).  Dr.  P.  Puter- 
baugh  extracted  two  teeth  with  alveolar  abscesses.  One  mgm.  of 
old  tuberculin  subcutaneously  gave  101.2°  at  the  thirty-second 
hour,  with  subnormal  temperature  the  day  before  the  injection  and 
the  day  after  the  height  of  the  temperature. 

Eye  condition  September  18,  1915:  The  patient  has  had  no 
return  of  the  eye  trouble  until  three  weeks  ago,  when  redness  re- 
turned in  the  operated  left  eye  with  a  slight  blurring  of  vision  of 
the  right  eye.  This  blur  improved  after  the  second  day,  but  vision 
has  been  foggy  ever  since.  No  pain.  V.R.E.,  0.4;  L.E.,  light  per- 
ception. Examination  showed  moderate  right  ciliary  injection,  a 
shallow  chamber,  and  the  mark  of  the  trephine  operation  above. 

Despite  a  three  weeks'  course  of  KI  and  Hg  inunctions  the 
iritis  made  no  appreciable  improvement,  and  a  restudy  October  19, 
1915,  showed  the  following  status:  V.R.E.,  4/200;  L.E.,  blind. 
Right  eye:  Ciliary  injection,  moderate  in  amount  but  complete,  has 
continued  these  four  weeks  without  cessation;  the  cornea  now 
shows  a  gray  film  of  precipitates  over  the  lower  one-third  of 
Descemet's  membrane  (dense  below  and  slightly  pigmented  above). 
The  aqueous  is  clear;  a  narrow  strip  of  solid  white  opaque  mate- 
rial runs  across  the  back  of  the  base  of  the  cornea  between  4  and 
6  o'clock  (in  front  of  canal  of  Schlemm)  (Fig.  1).  The  right  iris  is 
now  a  gray  green  and  shows  8  to  10  areas  of  thickening;  the 
"sphincter  roll"  is  thickened  to  1.5  mm.  (least  above)  and  is  a  good 
millimeter  across  (radially);  in  addition  there  are  nine  rolls  or 
sausage-like,  rounded  thickenings  of  the  iris  stroma  projecting  one- 
quarter  way  to  cornea,  running  from  the  thickened  sphincter  root- 
ward  to  and  beyond  the  contraction  folds.  These  begin  at  2.50, 
3.10,  4,  5.45,  6.45,  8,  9,  9.15,  and  12  o'clock,  respectively  (see 
sketches,  Fig.  2).  There  are  no  vessels  on  these  rolls.  The  pupil 
measures  5  mm.,  is  almost  exactly  round,  its  border  thin,  even,  and 
fixed;  no  synechia  can  be  seen,  and  there  is  no  pupil  area  exudate 
on  the  lens.  Tension  of  right  eye,  — 1.  The  red  reflex  is  fair,  but 
no  details.     Large  vitreous  floaters.     Projection  perfect. 

Left  eye:  Ciliary  injection,  unchanged  past  nineteen  daj's,  is 
moderate  but  complete.  The  conjunctiva  is  wrinkled  and  flat  over 
the  2  mm.  round,  bluish  trephine  area  directly  above  the  scleral 
limbus.    Tension,  —3.    Cornea  clear  except  for  a  gray  spot  at  the 


Fig.  1. — Solid,  opaque  material  on 
the  back  of  the  cornea. 


Fig.  2. — Nodular  swellings  of  the 
sphincter  roll  and  radial  thickenings 
of  the  body  of  the  iris  in  the  sym- 
pathizing eye. 
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Fig.  3. — Photoniicrograph  ol  llic  rhuniKlca  .^lunsiiifi  licii.^r  |)la.^iiia  tell  ui- 
Hltration  of  all  layers  except  the  choriocapillaris.  with  large  numbers  of  epi- 
thelioid and  giant  cells. 
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site  of  some  old  precipitates  on  Descemet's  membrane.  The  an- 
terior chamlx'r  is  shallow  in  the  center  anrl  near  the  an{j;le,  much 
deeper  over  the  body.  A  1-3  mm.  wide,  1  mm.  deep  furrow  lies 
between  the  sphincter  roll  and  the  contraction  furrow  position.  The 
iris  itself  is  of  a  slaty-steel  color  and  much  thinned.  The  sphincter 
roll  is  everywhere  thickened  into  a  smooth,  1  nun.  hifi;h  by  2  mm. 
(radially)  wide  structure.  A  mesh  of  \avg,()  vessels  lies  over  the  lower 
outer  on(vquarter  of  the  iris,  and  branches  run  over  the  roll  and  into 
a  thin  white  opaque  lens  surface.  The  pupil  is  5  x  2)^  mm. 
(vertically  oval) ;  fine  vessels  are  also  found  over  entire  sphincter 
roll  and  sparsely  so  over  the  adjacent  parts  of  iris  body. 

A  diagnosis  of  sympathetic  inflammation  of  the  anterior  uvea 
of  the  right  eye  was,  therefore,  made  at  this  time,  and  the  left  eye 
enucleated  three  days  later.  Cultures  of  aspirated  anterior  fluid 
vitreous  were  negative,  as  were  also  blood  cultures  (Dr.  Xadler). 
During  the  next  six  weeks  Benzosalin,  KI,  and  Hg  inunctions  and 
a  course  of  B.E.  tuberculin  were  given,  but  the  condition  of  the 
right  eye  showed  no  improvement,  with  vision  9/200,  until  the  two 
infected  tonsils  were  removed,  November  29,  1915.  Five  weeks 
later  the  disc  and  retinal  vessels  could  be  clearly  seen,  and  a  week 
later  the  anterior  choroidea  could  be  seen  to  Ix;  involved.  At  the 
time  of  discharge  (January  11,  1916)  the  findings  in  the  right  eye 
were  as  follows:  No  ciliary  injection;  corneal  epithelium  bright; 
many  precipitates  on  the  posterior  surface,  although  smaller  and 
less  dense;  aqueous  clear;  the  iris  tumefactions  are  only  a  little  if 
any  less  marked;  the  markings  of  the  iris  are  free  from  clouding 
and  stand  out  in  good  relief.  The  pupil  border  shows  a  freeing  of 
the  deep  synechia  between  6  and  7  and  1.30  to  3.30,  with  fine  irreg- 
ularities between  1  and  7  o'clock;  no  pupil  exudates.  Vitreous 
floaters  still  present.  All  parts  of  the  anterior  half  of  the  choroidea 
are  now  seen  to  have  innumerable  discrete  and  confluent,  round  and 
slightly  irregular,  yellowish  (not  white)  flecks  of  active  choroiditis 
(retinal  vessels  run  over  them).  The  flecks  are  numerous  above  and 
infranasally,  and  extend  well  back  of  the  equator.  They  vary  only 
slightly  in  size  from  the  width  of  a  disc  vein  to  twice  this  size. 
None  of  them  apparently  extend  far  through  the  thickness  of  the 
choroidea,  for  the  white  sclera  does  not  even  shimmer  through. 
Possibly  they  are  simply  not  old  enough  to  do  this;  yet  many 
flecks  show  a  partial  pigmentation,  especially  in  the  superior  nasal 
quadrant.  A  diagnosis  of  right  sympathetic  choroiditis  was  there- 
fore added  to  that  of  sympathetic  anterior  uveitis. 
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Upon  request  the  patient  again  presented  himself  fourteen 
months  later,  stating  that  he  had  been  at  work  throughout  the 
intervening  period.  The  innumerable  flecks  showed  decidedlj^ 
more  pigmentation,  especially  in  the  lower  choroidea,  but  they 
were  still  yellow  and  nowhere  white.  The  patient  was  demonstrated 
to  the  Chicago  Ophthalmological  Society  at  this  time  (March  17, 
1917). 

Anatomic  Study 

The  enucleated  eye  was  fixed  in  Zenker's  fluid,  and  in  order  to 
secure  thin  sections  the  temporal  calotte  was  removed  and  em- 
bedded in  paraffin.  Most  of  the  sclera  in  the  calotte  was  then 
cut  away,  and  that  remaining  re-embedded  and  sectioned.  The 
area  studied  (see  Photomicrograph,  Fig.  3)  shows  the  choroidea 
widened  to  two  or  three  times  its  normal  width,  and  all  layers  ex- 
cept the  choriocapillaris  filled  out  by  a  round-cell  infiltration  and 
enormous  proliferation  of  epithelioid  and  giant  cells  and  no  marked 
extension  beyond  the  limits  of  the  tunic,  either  inward  through  the 
lamina  basalis,  or  outward  through  the  sclera.  The  walls  of  many 
of  the  arteries  show  proliferation  of  both  endothelium  and  perithe- 
lium, and  round-cell  infiltration  is  often  densest  about  the  veins. 
In  other  words,  we  have  an  infiltrative  and  proliferative  parenchy- 
matous uveitis  of  the  type  first  described  by  Ernst  Fuchs  as  char- 
acteristic of  sympathetic  inflammation.  The  round-cells  have  a 
small  eccentric  nucleus  with  dense  staining  chromatin  granules,  as 
in  plasma  cells.  The  epithelioid  cells  have  large,  clear  staining, 
elongated  or  irregularly  oval  nucleus  marked  with  small  nucleoli, 
like  the  eyes  of  a  potato.  When  heaped  up  into  giant-cells  all  trace 
of  a  cell-body  is  lost. 

Summary 

Late  infection  and  sympathetic  inflammation  developed  in 
this  case  as  a  direct  consequence  of  the  shrinkage  of  the  con- 
junctival flap  after  accidental  application  of  carbolic  acid  to 
it  when  the  eye  was  trephined.  Yet  it  is  the  opinion  of  the 
writer  that  if  the  same  accident  had  occurred  during  an 
iridectomy,  the  danger  of  late  inflammation  would  have  been 
negligible.  The  case  adds  one  more  to  the  growing  number  in 
which  an  operator  has  later  to  regret  that  a  trephining  was 
done,  rather  than  some  operation  which  leaves  the  wound 
tract  in  a  less  vulnerable  state. 


Part  of  section  through  ej-eball.  tumor,  and  orbital  contents.  X  8. 
In  left  lower  corner:  Cornea,  anterior  chamber,  iris,  and  perforation  of  sclera 
with  tumor  invasion  behind  detached  ciliary  body.  In  lower  center:  The 
"ulcer"  and  the  many  "granulations  "  leading  into  the  winding  channel 
formed  by  the  projections  of  the  tumor.  In  upper  right  corner:  Lacrimal 
gland.     Behind  lens:    Folded  and  detached  retina. 
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Epibulbar  carcinoma  growing  subconjunctival!}'  and  .sinuilating  an  ulcer 
with  granulations  and  fistulous  tract. 


AN  UNUSUAL  EPIBULBAR  CARCINOMA 

M.  FEINGOLD,  M.D. 

New  Ork'aiis,  I,:i. 

E.  L.,  colorcnl,  aged  fifty-two  years,  called  at  the  Charity  Hos- 
pital September  16,  1916,  because  of  severe  pain  in  his  right  eye  for 
three  months;  some  months  before,  while  working  in  a  rice  field, 
rice  straw  had  struck  his  eye.  V.R.E.,  5/9.  The  conjunctiva  of  the 
eyeball  on  the  temporal  side  was  chemotic  and  daik  red;  near  the 
limbus  three  fistula?  were  discharging  white  pus  which  in  culture 
contained  staphylococci.  The  patient  only  reappeared  one  month 
later,  when,  in  place  of  the  former  fistulae,  a  roughly  rhomboid  ulcer, 
4x4  mm.,  was  found  3  mm.  from  the  temporal  limbus.  The  floor 
of  the  "ulcer"  contained  numerous  small,  pale  grayish-white  gran- 
ulations, and  a  probe  could  enter  under  the  conjunctiva  for  about 
12  mm.;  thin,  watery  secretion,  containing  small,  crumbly  white 
particles,  was  discharging  from  the  depth  of  the  ulcer.  Pain  was 
quite  severe,  and  vision  was  reduced  to  counting  fingers  at  three 
feet.  Culture  showed  bacillus  coli.  An  excised  piece  of  the  edge 
of  the  ulcer  and  some  of  the  crumbs  showed  on  microscopic  ex- 
amination, to  our  great  surprise,  the  typical  epithelial  pearls 
of  carcinoma.  Because  of  the  severe  pain  and  the  apparently 
rapid  progress  of  the  disease  evisceration  of  the  orbit  was  decided 
upon  and  carried  out  under  general  anesthesia.  During  the 
operation  the  eye  collapsed,  some  vitreous  escaping  through  the 
fistula.  Healing  was  without  anj^  event.  The  orbital  contents 
were  fixed  in  Zenker's  solution,  embedded  in  celloidin  and 
sectioned  parallel  to  the  horizontal  plane. 

Histologic  Examination:  Sections  in  the  level  of  the  ulcer  show, 
on  the  nasal  side,  moderate  edema  of  the  conjunctiva  bulbi  with 
slight  lymphoid  cell  infiltration;  on  the  temporal  side  the  con- 
junctiva is  already  thickened  at  the  limbus  through  dense  infiltra- 
tion with  lymphoid  cells  and  numerous  blood-vessels.  About  4  mm. 
to  the  temporal  side  of  the  free  end  of  Bowman's  membrane,  the 
area  in  the  conjunctiva  which  appeared  clinically  as  an  ulceration 
begins  and  extends  4  to  5  mm.  to  the  temporal  side.  On  the  tem- 
poral side  of  this  area  the  conjunctiva  is  much  less  infiltrated, 
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though  still  containing  lymphoid  cells  and  blood-vessels;  here  the 
conjunctiva  appears  as  if  laid  into  small  folds  and  shows  great 
ingrowths  of  epithelium  into  the  underlying  connective  tissue. 

In  the  section  the  area  of  the  ulcer  and  the  fistula  extending  from 
it  can  best  be  compared  to  a  bay  cutting  deeply  into  the  land  and 
containing  numerous  islands  and  peninsulas  with  channels  between 
them.  The  islands  are  cross-sections  of  the  many  granulations  ob- 
served clinically,  and  the  peninsulas  are  the  projections  from  the 
sides  of  the  tortuous  charmels  of  the  fistula.  The  cross-sections  of 
granulations  and  projections  are  often  nothing  but  pure  epithe- 
lial pearls;  others  represent  larger  areas,  containing  connective 
tissue,  blood-vessels  and  more  or  less  irregularly  arranged,  strati- 
fied and  cornified  epithelium.  On  each  side  of  the  fistulous  tract  the 
epithelium  of  the  bulbar  conjunctiva  lines  the  walls  of  the  fistula, 
but  assumes  a  more  and  more  horny  appearance  in  the  superficial 
layers.  The  deepest  point  of  the  fistula  extends  for  about  11  to  12 
nim.  behind  the  limbus  in  a  winding  way,  between  the  papillary 
projections  which,  covered  with  horny  stratified  epithelium,  en- 
croach upon  the  channel  from  all  sides  and  give  the  cross-section  of 
the  whole  the  appearance  of  a  section  of  a  gland,  with  papillary 
arrangement  on  the  inside.  Under  low  magnification  the  whole 
involved  area  appears  more  or  less  oval,  lying  loosely  in  the  sub- 
conjunctiva  surrounded  by  a  moderate  or  more  marked  lymphoid 
cell  infiltration  with  an  occasional  admixture  of  polyrmclear  leuco- 
cytes near  the  surface  of  the  conjunctiva.  Only  on  the  surface  of 
the  conjunctiva  has  the  epithelium  retained  its  usual  characteristics 
though  containing  more  layers  than  normal.  The  epithelium  cover- 
ing the  many  islands  and  projections,  as  well  as  the  sides  of  the 
fistula  and  its  extension  into  the  interior  of  the  eye,  appears  as  a 
stratified  epithelium  the  basal  cells  of  which  are  more  or  less  round 
or  polygonal,  with  intercellular  bridges,  while  the  superficial  cells 
become  more  and  more  flat  and  horny,  ultimately  resembling  the 
superficial  cells  of  the  epidermis.  These  superficial  horny  cells 
formed  the  crumbs  of  the  secretion,  and  are  seen  in  all  parts  of  the 
specimen  in  the  whorl  arrangement  typical  of  epithelial  pearls.  The 
epithelial  masses  without  any  lumen  often  appear  as  solid  strands 
or  bands  which  stand  in  irregular  connection  with  each  other  and 
are  only  different  portions  of  the  epithelium  covering  the  irregular, 
corrugated,  and  split-up  surfaces  and  sides  of  the  cavit3^  About 
23^2  mm.  behind  the  canal  of  Schlemm,  an  opening  in  the  sclera  is 
found  through  which  epithelial  ingrowth  in  connection  with  the 
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connectivo  tissue  suiroundins  it  is  seen  to  extend  between  the 
sclerotic  and  ciliary  V)0(ly,  forming  an  oval,  lens-shaped  continua- 
tion of  the  tumor  about  23^2  iii»i-  long  and  3^  mm.  wide.  At  the 
greatest  opening  in  the  sclera  the  edges  of  the  sclera  are  thin  and 
frazzled  out,  attesting  to  the  gradual  erosion  by  the  tumor.  In 
other  places,  above  and  below,  the  opening  through  the  sclera  is 
nmch  more  sudden  and  abrupt,  as  if  some  preformed  channel  had 
been  used  to  enter  the  interior  of  the  eye.  The  epithelium  which 
has  invaded  the  interior  of  the  eye  has  the  same  characteristics  as 
that  lining  the  fistula  and  its  many  islands.  The  cornea  and  sclera 
show  little  that  is  abnormal  aside  from  the  changes  resulting  from 
the  collapse  during  the  operation.  For  a  short  distance  on  the 
temporal  side  some  infiltration  and  deep  vessels  are  seen  in  the 
cornea.  The  choroid  and  ciliary  l)ody  show  only  the  hyperemia 
resulting  fiom  the  perfoi'ation.  On  the  anterior  surface  of  the  iris  a 
thin,  fibrinous  exudate  cov(^red  by  blood-corpuscles  is  found,  but 
no  infiltration.  The  retina  is  detached  and  laid  in  folds;  its  ele- 
ments are  fairly  normal.  The  lens  is  dislocated  toward  the  per- 
foi'ation.  Between  the  lens  and  imier  surface  of  the  ciliary  body 
vitreous,  containing  blood-corpuscles  and  folded  retina,  is  seen  near 
the  perforation.  The  same  structures  are  also  found  projecting 
through  the  perforation  into  the  fistula. 


The  history,  together  with  the  clinical  appearance,  gave 
the  impression  of  an  ulcer  due  to  actinomycosis,  but  the 
diagnosis  was  at  once  made  by  the  microscopic  examination 
of  excised  tissue  and  crumbs.  The  histologic  examination  of 
the  eye  and  its  surrounding  tissues  explains  the  peculiar 
clinical  appearance  by  the  unusual  and  hitherto  apparenth' 
unrecorded  way  in  which  the  carcinoma  grew,  forming  a 
hollow  fistulous  tract  instead  of  the  solid  invading  masses  or- 
dinarily found.  Whether  the  tumor  had  used  preformed 
ways  in  invading  the  eye  cannot  positively  be  determined. 
The  peculiar  characteristics  of  the  epithelium  in  the  new- 
growth,  so  entirely  different  from  those  of  the  conjunctiva 
and  so  much  resembling  those  of  epidermis,  suggest  the  pos- 
sibility of  the  tunfior  being  an  offspring  of  skin  and  due  to 
implantation. 


LUETIC  OPHTHALMITIS 

HOWARD   F.  HANSELL,  M.D.,  AND   THEODORE   B.  SCHNEIDEMAN, 

M.D. 

Philadelphia 

We  have  selected  the  word  ophthalmitis,  rather  than  in- 
terstitial keratitis  or  parenchymatous  keratitis,  for  the  reason 
that  it  is  more  expressive  and  inclusive,  although  the  disease 
to  be  discussed  in  this  paper  is  generally  classified  and  re- 
ferred to  under  the  latter  title.  The  description  of  a  case  of 
uveitis  under  the  title  of  iritis  is  equally  misleading  and  inac- 
curate. With  the  exception  of  the  traumatic  cases,  the  uveal 
coat  posterior  to  the  iris  is  invariably  a  participant  in  the 
inflammation. 

The  clinical  appearance  of  parenchymatous  keratitis  is  so 
well  known  that  a  review  is  unnecessary.  The  diagnosis 
presents  no  difficulty ;  the  only  affection  with  which  it  might 
be  confounded  is  the  keratitis  of  tuberculosis.  Here  the 
laboratory  investigations  are  of  the  utmost  importance,  and 
upon  them  will  depend  the  diagnosis.  The  tuberculous  form 
presents  clinically  different  and  distinguishing  characteris- 
tics. 

The  complications  and  prognosis  offer  interesting  features 
and  are  worthy  of  discussion.  Iritis  begins  early — indeed, 
in  many  cases  almost  simultaneously  with  the  keratitis.  It 
assumes  invariably  the  plastic  form,  is  chronic,  of  mild  in- 
tensity and  leads  to  partial  or  complete  annular  synechia. 
The  iris  eventually  atrophies  in  those  cases  which  terminate 
in  phthisis  bulbi;  the  lens  capsule  at  the  periphery  of  the 
pupillary  area,  the  site  of  the  iris  attachment,  becomes 
opaque;  the  opacity  may  include  the  entire  pupillary  space. 
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Slow  opacification  of  the  lens  capsule  leads  to  defective 
development  of  the  fibers  of  the  lens  in  juxtaposition  to  the 
posterior  layer  of  the  membrane,  and  this  of  necessity  gives 
rise  to  partial  or  complete  lenticular  cataract.  The  cihary 
region  is  sensitive  to  the  touch.  The  vitreous  is  filled  with 
opacities.  The  choroidal  circulation  is  disturbed,  and 
choroiditis  with  scattered  patches  of  pigment  precedes 
atrophy.  The  retina  underlying  the  patches  of  choroiditis 
becomes  secondarily  affected.  Optic  neuritis  and  choked 
disc  have  been  observed. 

The  changes  in  the  interior  of  the  eye  posterior  to  the  lens 
can  seldom  be  studied  with  the  ophthalmoscope,  and  oppor- 
tunities to  study  the  eye  postmortem  are  infrequent.  Groen- 
ouw  says:  "In  inherited  syphilis,  changes  in  the  retina  or 
choroid  are  often  found,  as  a  rule,  only  after  the  keratitis 
has  run  its  course, "  They  may,  he  says,  precede  the  kerati- 
tis or  develop  without  the  corneal  affection. 

Our  knowledge  of  parenchymatous  keratitis  has  been 
materially  advanced  during  the  past  twenty  years.  We  are 
indebted,  above  all,  for  this  advance  to  the  discovery  of  the 
spirochaeta  pallida  as  the  cause  of  syphilis  and  the  introduc- 
tion of  the  Wassermann  reaction.  Statistics  collected  be- 
fore the  general  use  of  the  Wassermann  blood  and  spinal 
fluid  test  vary  to  almost  incredible  degrees — from  6.5  per  cent 
to  92.5  per  cent.  This  discrepancy  would  not  appear  in 
recent  statistics.  There  are,  nevertheless,  a  number  of 
questions  in  connection  with  this  disease  which  still  wait 
solution.  Hutchinson  was  the  first  (Ophth.  Hosp.  Rep., 
1858)  who  directed  attention  to  the  occurrence  of  this  affec- 
tion in  congenital  lues,  laying  down  the  triad  of  symptoms 
which  has  since  become  famous,  namely,  the  notched  in- 
cisors, the  deafness,  and  the  affection  of  the  cornea.  Can- 
tonnet  adds  an  important  fourth  symptom  to  Hutchinson's 
triad:  chronic  hydrarthrosis,  particularly  affecting  the  larger 
articulations,  causing  either  a  dry  osteoarthropathy  with 
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bony  deformit5^  or,  more  frequently,  a  hydrarthrosis  simu- 
lating so-called  "white  swelling."  The  former  is  dis- 
tinguished from  the  latter  by  induration  with  fluctuation 
without,  however,  contraction  or  faulty  position;  ganghon 
engorgement  is  absent,  motion  intact  or  but  little  disturbed, 
pain  is  but  sUght,  the  fluid  clear.  The  frequency  of  this 
form  of  hydrarthrosis  in  the  course  of  parenchymatous  ker- 
atitis is  considerable,  but  it  must  often  be  searched  for  or  it 
may  pass  unrecognized,  because  of  its  indolent  course. 
It  occurs  certainly  with  much  greater  frequency  than  the 
deafness  in  Hutchinson's  triad,  to  such  an  extent  that  the 
symptoms  should  run  as — (1)  Parenchymatous  keratitis;  (2) 
dental  malformation;  (3)  hydrarthrosis;  (4)  deafness.  Never- 
theless, there  were  a  number  of  ophthalmologists  who  re- 
mained unconvinced,  either  denying  the  role  of  syphilis  en- 
tirely or,  like  Panas,  limiting  the  participation  of  the  disease 
to  its  influence  in  calling  forth  disturbances  of  the  general 
system  to  which  they  ascribed  the  corneal  disease.  The  re- 
searches of  Leber,  Igersheimer,  Clausen,  and  many  others  by 
means  of  the  Wassermann  test  have,  however,  proved  to 
conviction  that  lues,  especially  the  congenital  form,  consti- 
tutes the  most  important  factor  in  the  etiology  of  paren- 
chymatous keratitis.  An  important  question  arises  in  re- 
gard to  those  cases  in  which  lues  cannot  be  demonstrated; 
namely,  is  it  possible  in  them  to  discover  any  definite  etio- 
logic  factor?  For  the  older  writers,  scrofula  was  such  a 
factor.  Arlt,  for  example,  in  his  well-known  text-book  of 
eighty  years  ago,  devoted  separate  sections,  equally  ex- 
tensive, to  the  disease,  under  the  heading  of  keratitis  scrofu- 
losa  and  keratitis  rheumatica.  Hutchinson's  researches, 
however,  tended  for  a  time  to  the  denial  of  all  influence  of 
scrofula  or  tuberculosis  in  the  etiolog}'  of  the  interstitial 
keratitis.  Nettleship  considers  the  disease  under  the  title 
"syphilitic  interstitial  parenchymatous  strumous  keratitis." 
He  remarks  that  this  form  of  keratitis  is  caused  by  inherited 
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syi)hilis.  In  rare  cases  it  has  been  seen  as  a  result  of  ac- 
quired s^^philis.  That  diffuse  chronic  keratitis  affecting 
both  eyes  of  chikhon  and  adolescents  is  almost  invariably 
the  result  of  hereditary  syphilis  is  proved  by  abundant  evi- 
dence. Michel  and  others,  particularly  von  Hippel,  showed 
that  in  a  fairly  large  number  of  cases  tuberculosis  was  at 
the  bottom  of  the  disease.  Later  ophthalmologic  text- 
books (Elschnig,  Axenfeld,  R(imer)  ascribe  nine-tenths  of 
the  cases  to  lues  and  one-tenth  to  tuberculosis.  In  some 
cases  a  two-fold  etiology  was  assigned,  and  in  these,  un- 
doubted symptoms  of  lues  and  tuberculosis  were  simultane- 
ously present.  Where  no  other  etiologic  factor  could  be 
determined,  the  affection  was  brought  into  relation  with  cer- 
tain acute  infections,  such  as  rheumatism,  trauma,  etc. 

Leber  attempted  to  explain  the  pathogenesis  of  the  disease 
by  the  above  etiologic  factors  by  means  of  his  endothelial 
theory.  But  as  the  latter  could  not  be  maintained,  the  view 
spread  in  many  quarters  that  parenchymatous  keratitis  was 
a  result  of  syphilitic  oi-  tuberculous  changes  in  the  marginal 
vessels  of  the  cornea.  Elschnig  was  able  to  substantiate 
Michel's  view,  in  that  he  showed  that  the  histologic  changes 
of  the  cornea  were  of  a  degenerative  nature.  Wagenmann 
believed  that  the  affection  should  be  regarded  as  a  nutritive 
disturbance  following  disease  of  the  uvea  and  its  vessels. 

Through  the  discovery  of  the  spirochseta  pallida  the  ques- 
tion of  the  pathogenesis  of  interstitial  keratitis  entered  upon 
a  new  phase.  The  results  of  such  examinations  were  sur- 
prising; whereas  numerous  investigations  found  spiroche- 
tse  in  abundance  in  the  healthy  cornea  of  fetuses  affected 
with  congenital  lues,  the  results  in  parenchymatous  kera- 
titis were,  strange  to  say,  almost  uniformly  negative. 
Three  cases  only  (Enroth)  of  keratitis  parenchymatosa 
are  reported  in  which  spirochetse  were  found:  one  by 
von  Hippel  in  an  eight-months-old  fetus,  a  second  by 
Clausen,  postmortem,  in  a  child  aged  four  and  one-half 
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months,  and  a  third  by  Igersheimer  during  hfe  in  a  fourteen- 
year-old  boy  whose  cornea  was  trephined;  in  the  latter  only 
a  single  spirocheta  was  discovered.  As  opposed  to  these 
three  positive  cases,  neither  Clausen  in  fourteen,  nor  Iger- 
sheimer in  five  pieces  of  cornea  removed  during  life  were  able 
to  find  a  single  spirocheta.  All  attempts  to  demonstrate 
the  syphilitic  virus  in  the  aqueous  humor  were  negative. 

Bartarelli  was  enabled  to  produce  parenchjanatous  ker- 
atitis experimentally  in  rabbits;  his  results  were  confirmed 
by  Greff,  Clausen,  and  many  subsequent  experimenters. 
These  results  necessarily  influenced  the  prevailing  opinion 
upon  parenchymatous  keratitis.  Some  authors,  especially 
Igersheimer,  Stargardt,  and  von  Hippel,  the  latter  with  cer- 
tain reservations,  drew  from  them  the  inference  that  keratitis 
parenchymatosa  was  a  true  syphilitic  disease  caused  by  the 
penetration  of  the  virus  into  the  cornea.  To  this  view 
Elschnig,  Clausen,  Wessely,  and  others  raised  serious  ob- 
jections: (1)  That,  as  above  mentioned,  the  spirocheta  could 
not  be  discovered  in  the  degenerated  cornea,  the  rare  ex- 
ceptions serving  only  to  establish  the  rule,  while  they  are 
found  in  large  numbers  in  the  normal  corneas  of  luetic  [fe- 
tuses; (2)  parenchymatous  keratitis  is  relatively  rare  in  ac- 
quired syphilis,  in  which  the  conditions  for  infection  through 
the  cornea  by  the  blood  cannot  well  be  wanting;  (3)  histo- 
logic examinations  show  that  the  affection  is  to  be  regarded, 
above  all,  as  a  degenerative  and  not  an  exudative  process; 
(4)  salvarsan  exerts,  in  the  experience  of  numerous  ob- 
servers, none  or  only  a  slight  influence  upon  the  course  of  the 
disease;  the  same  is  true  of  mercury.  It  has  frequently 
been  noticed  that  the  second  eye  has  become  involved  even 
during  the  treatment  by  inunction;  the  Wassermann  test 
also  generally  remains  unchanged  in  spite  of  energetic  treat- 
ment. We  shall  revert  to  this  matter  more  at  length. 
Finally  such  experiments  are  by  no  means  applicable  to  man 
without  qualification;  anatomic  researches  plainly  show  that 
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such  experimental  keratitis  is  more  nearly  comparable  to 
primary  syphiloma  and  is  not,  as  in  the  case  of  the  human 
disease,  of  a  degenerative  nature,  as  is  also  shown  by  the  fact 
that  salvarsan  exercises  such  a  prompt  effect  upon  the  ex- 
perimental keratitis  of  the  animal.  For  these  reasons  the 
above-mentioned  investigators  concluded  that  parenchy- 
matous keratitis  is  not  a  true  luetic  affection  caused  by  the 
spirocheta,  but  rather  a  metasyphilitic  disease. 

Quite  lately  Wessely,  von  Szily,  and  Arisawa  have  studied 
corneal  anaphylaxis  and  attempted  to  explain  parenchyma- 
tous keratitis  as  an  anaphylactic  process;  these  studies, 
however,  are  too  incomplete  thus  far  to  serve  as  the  explana- 
tion of  the  typical  disease  in  question.  As  appears  from  the 
above  brief  review,  opinion  is  by  no  means  unanimous  as  to 
the  causes  of  parenchymatous  keratitis;  most  authorities, 
however,  are  agreed  as  to  the  supreme  importance  of  syph- 
ilitic infection  as  playing  a  role  in  the  occurrence  of  the  cor- 
neal disease.  Three  important  points,  however,  have  not 
been  adequately  dwelt  upon:  that  in  a  certain  proportion  of 
cases  no  etiologic  factor,  infectious,  or  otherwise,  can  be  dem- 
onstrated; the  rare  occurrence  of  the  disease  in  acquired 
lues  has  not  been  sufficiently  considered;  furthermore,  no 
satisfactory  explanation  has  been  given  why  only  a  certain 
number  and  not  all  individuals  affected  with  congenital 
syphihs  become  affected  with  the  disease.  A  few  authors 
only  have  expressly  emphasized  the  significance  of  etiologic 
factors  other  than  infection;  of  those  who  have  done  so, 
these  may  be  cited :  Panas  regards  syphilis  as  only  of  indirect 
significance,  and  seeks  the  true  cause  of  the  disease  in  "un 
etat  cachectique  et  dystrophique, "  as  above  mentioned. 
Bosse  states  that  neither  hereditary  syphilis,  scrofula,  nor 
rheumatism,  etc.,  is  able  to  excite  specific  keratitis,  but 
that  the  latter  depends  upon  various  etiologic  factors,  among 
which  any  disturbance  of  nutrition,  such  as  may  be  brought 
forth  by  different  morbific  influence,  has  to  be  considered. 
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Sanaperi  holds  that  ''all  diseases  of  the  general  organism 
capable  of  changing  the  composition  of  the  fluids  of  the  bod}' 
may  lay  the  foundation  for  the  disease;  interstitial  keratitis 
is  not  due  to  the  direct  effect  of  specific  elements. "  Clausen 
numbers  among  non-infectious  causes  of  the  disease  "all  those 
constitutional  affections  which  are  accompanied  by  marked 
disturbances  of  nutrition."  Enroth,  taking  his  point  of  de- 
parture from  a  similar  line  of  thought,  namely,  that  not  alone 
the  infectious  material,  but  also  the  nature  of  the  soil  plays 
its  role,  has  attempted  to  establish  more  accurately  what 
such  "constitutional  degenerative  and  nutritive"  disturb- 
ances may  be.  A  suitable  point  of  departure  for  such  re- 
searches seemed  to  him  to  be,  in  the  light  of  recent  dis- 
coveries, the  probable  connection  between  degenerative 
diseases  of  the  cornea  and  disturbances  of  the  endocrines. 
Researches  carried  out  by  that  author,  involving  15  cases, 
led  to  the  following  results :  In  thirteen  of  the  cases  congen- 
ital syphilis  was  undoubtedly  present;  in  one  case  certainlj', 
and  in  a  second  case  probably,  lues  could  be  excluded ;  tuber- 
culosis was  probable  in  three  cases  and  possible  in  four  others. 
By  combined  clinical  and  serologic  examination,  according 
toAbderhalden's  dialyzing  methods,  disturbances  of  internal 
secretion  could  be  shown  to  be  present  with  great  probability 
in  ten  of  the  cases;  in  the  remaining  cases  also  symptoms 
were  noted  which  might  possibly  be  termed  of  endocrine 
origin.  His  final  conclusion  is  that,  for  the  occurrence  of 
the  corneal  affection,  a  constitutional  morbidity  is  necessary. 
In  exceptional  instances  no  further  etiologic  factor  is  re- 
quisite, but  in  a  far  greater  number  of  cases  syphilitic  or 
tuberculous  infection  is  prerequisite  for  the  occurrence  of  the 
corneal  disease. 

In  connection  with  this  disease  an  interesting  and  impor- 
tant question  of  general  pathology  arises,  namely,  whether 
syphilis  is  capable  of  transmission  beyond  the  second  gener- 
ation, for  in  no  organ  of  the  body  is  the  stamp  of  inherited 
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syphilis  so  characteristic  as  in  the  organ  of  vision.  Sidlei- 
Huguenin  discusses  this  question  of  the  transniissibihty  of 
syphiUs  from  grandparents  to  grandchildren.  The  proof  of 
such  transniissiliility  is  difficult.  It  is  precisely  in  the  do- 
main of  ophthalmology  that  the  most  certain  results  are 
attainable.  He  has  accordingly  limited  his  researches  to 
children  born  of  parents  manifestly  affected  with  hereditary 
syphilis,  using  parenchymatous  keratitis  (and  also  typical 
alterations  of  the  fundus)  as  the  touchstone  for  the  question 
of  the  presence  of  congenital  lues.  The  author's  material 
consisted  of  250  cases  encountered  in  the  course  of  thirty 
years  in  the  Children's  Hospital  of  Zurich.  Of  these  250 
cases,  he  has  been  able  to  trace  50  couples,  one  of  whose 
members  belonged  to  the  above  250  cases.  Among  these 
50  couples,  27  mothers  (5  without  children)  were  affected 
with  syphilis;  these  22  couples  had  44  children.  In  the 
same  series,  23  fathers  (9  without  children)  were  affected 
with  hereditary  lues.  These  14  couples  had  17  children, 
thus  giving  a  total  of  61  children  for  50  families — a  surpris- 
ingly small  number.  The  Wassermann  reaction  was  nega- 
tive in  all  the  children  of  both  the  above  categories,  and  ex- 
amination of  the  skeletons  by  the  .r-ray  revealed  but  a  single 
anomaly.  Sidler-Huguenin  draws  the  conclusion  from  the 
above  data  that  parents  affected  with  hereditary  syphilis 
will  have  few  children,  but  that  the  latter  will  in  all  probabil- 
ity be  healthy.  Nevertheless,  when  an  individual  affected 
with  hereditary  syphilis  contemplates  marriage,  it  would  be 
the  part  of  prudence  to  subject  him  or  her  to  energetic 
specific  treatment  prior  to  that  event,  and  if  it  be  the  pros- 
pective husband,  there  is  absolutely  no  danger  of  trans- 
mission of  syphilis. 

The  limited  examination  into  the  literature  of  interstitial 
keratitis  as  expressed  above  was  incited  by  our  experience  in 
the  treatment  of  a  patient  extending  over  a  period  of  more 
than  two  years.     The  patient  is  a  boy  aged  eight  years  whose 
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appearance  suggested  undernourishment.  Nothing  of  im- 
portance concerning  his  family  history  could  be  learned. 
With  the  exception  of  his  eyes,  he  seemed  to  be  fairly  well. 
From  February,  1919,  until  April,  1921,  he  had  marked 
interstitial  keratitis  in  both  ej^es.  The  inflammation  ex- 
tended posteriorly,  and  involved  by  slow  degrees  every  ocu- 
lar tissue.  The  tension  at  times  in  each  eye  fell  as  low  as  —3, 
and  vision  was  reduced  to  the  perception  of  light.  From 
the  first  the  Wassermann  test  was  +4  and  +3.  During  these 
two  years  of  observation  he  has  received  35  injections  of 
neosalvarsan.  In  the  interval  between  injections  he  was 
given  mercurial  inunction,  potassium  iodid,  and  finally 
syrup  of  the  iodid  of  iron.  In  spite  of  this  continued  and 
comparatively  severe  treatment  the  Wassermann  test  has 
remained  positive.  The  left  eye  became  degenerated  and 
atrophic  and  was  enucleated.  In  the  right  eye  vision  has 
been  restored  to  6/12  by  iridectomy  and  the  extraction  of 
the  cataractous  lens.  While  the  tension  was  reduced,  the 
prognosis  was  unfavorable,  but  by  perseverance  in  the  treat- 
ment or  the  lapse  of  time  and  by  the  care  of  the  mother,  who 
faithfully  carried  on  the  treatment  while  the  boy  was  at 
home  in  an  inland  city  of  Pennsylvania,  unexpectedly^  good 
vision  has  been  obtained.  We  believe  that  the  underlying 
disease  has  been  cured  and  the  recovery  is  permanent. 

The  conclusions  deduced  by  a  study  of  this  case  are:  (1) 
That  salvarsan  injections  may  be  continued  almost  indefi- 
nitely without  modifying  to  any  considerable  degree  the 
Wassermann  reaction.  (2)  The  benefit  arising  from  con- 
tinued antisyphilitic  treatment  has  been  marked,  notwith- 
standing the  uninterrupted  plus  Wassermann. 

Darier,  in  his  last  monograph,  Traite  Complete  de  Ther- 
apeutique  Oculaire,  1921,  debates  the  question  how  long  a 
time  "606"  should  be  continued  without  interruption  and 
states  that  the  answer  has  not  been  determined.  He  adds — 
''we  may  say,  however,  that  syphilis  in  the  primary  period 
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should  he  tieated  a  year  without  interruption  and  in  the 
secondary  period  for  two  years." 

Dr.  Jay  Schamberg  informs  us,  in  a  personal  communica- 
tion, that  he  has  used  salvarsan  and  neosalvarsan  in  the 
treatment  of  individual  cases  of  inherited  syphilis  for  four 
or  five  years,  and  reports  that  when  these  remedies  are  em- 
ployed in  connection  with  mercury  and  iodid  of  potassium, 
the  results  have  been  satisfactory.  Some  of  the  cases  have 
been  cured,  others  benefitted,  and  in  no  case  has  the  contin- 
ued use  of  these  drugs  resulted  in  harm.  Dr.  F.  G.  Knowles 
confirms  these  observations. 

DISCUSSION 

Dr.  Lucien  Howe,  Buffalo,  N.  Y.:  The  obscurity  of  this  sub- 
ject is  still  so  j2;reat  that  I  venture  to  call  attention  to  a  family 
rejoorted  by  Risley  in  the  Journal  of  the  American  Association  of 
April  17,  1915.  In  this,  the  line  of  descent  cannot  be  explained  by 
the  Mendelian  or  any  other  law. 

In  view  of  the  importance  of  hereditary  defects,  especially  those 
of  a  syphilitic  nature,  apparently  it  devolves  upon  each  one  of  us 
to  support  any  legislation  which  provides  for  the  physical  examina- 
tion of  every  man  aiul  woman  before  marriage. 

Most  of  the  earlier  investigations  as  to  the  transmission  of 
syjjhilis  in  animals  were  unsuccessful,  but  more  recently  it  has  been 
possible  to  infect  rabbits  in  such  a  way  as  to  facilitate  our  studies 
in  this  direction. 

One  of  these  rab})its  fi'om  my  collection  it  seemed  worth  while 
to  ])ring  here.  After  the  infection,  the  spirochete  could  be  demon- 
strated, then  corneal  opacities  with  ulceration  developed  and 
partial  necrosis  on  one  side.  If,  now,  it  becomes  possi])le  to  breed 
from  these  infected  animals  still  others  with  similar  affections,  we 
may  perhaps  find  a  key  that  will  unlock  a  ncnv  treasin"e-box  of 
knowledge  in  regard  to  hereditary  syphilis. 


ALTITUDINAL    HEMIANOPSIA— OCCLUSION    OF 
THE  INFERIOR  TEMPORAL  ARTERY 

WALTER  BAER  WEIDLER,  M.D. 

New  York  City 

Wilbrand  says,  in  his  article  on  ''Perimetry  and  its  Clinical 
Value,"  in  Norris  and  Oliver's  System  of  the  Diseases  of  the 
Eye,  that  in  embolism  of  the  central  artery  of  the  retina  the 
plugging  of  the  artery  produces  sudden  and  complete  blind- 
ness of  the  affected  eye,  and  only  in  those  rare  cases  in  which 
the  lumen  of  the  vessels  is  not  completely  occluded  does  a 
larger  or  smaller  portion  of  the  field  of  vision  recover  where 
there  is  a  plugging  of  the  small  branches  of  the  artery. 

At  the  commencement  there  is  a  darkening  of  the  whole 
field  of  vision.  This  is  soon  followed  by  a  clearing  of  the 
field,  until  only  that  portion  from  which  the  blood  supply  is 
completely  cut  off  remains  blind.  This  portion  is  either 
situated  in  the  upper  and  inner  quadrant,  or  covers  the  upper 
of  lower  half,  according  to  which  division  of  the  artery  is 
plugged. 

The  defect  may  decrease  in  size  in  a  few  weeks  as  a  con- 
sequence of  the  reestablishment  of  collateral  circulation. 

Holden^  reports  a  most  interesting  series  of  five  cases  of 
embolism  of  a  branch  of  the  central  artery  of  the  retina — one 
involving  the  central  artery,  excepting  the  macular  branch; 
one,  the  superior  papillary  artery,  and  three,  of  the  inferior 
retinal  artery. 

I  was  able  to  find  the  report  of  three  other  cases  of  em- 
bolism of  a  branch  of  the  central  retinal  artery — Barkan's'^ 
embolism  of  the  inferior  nasal  branch,  vision  returning  to 
15/15,  but  no  mention  made  of  the  field. 
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Veasey's^  case  of  embolism  of  the  inferior  temporal 
branch,  vision  returned  to  5/5,    field  permanently  lost. 

W.  Norris'"*  case  of  embolism  of  the  superior  temporal 
branch,  patient  dying  and  having  mitral  and  aortic  regurgi- 
tation, vision  and  field  unrestored. 

Case  Report.— Mr.  F.  C,  aged  forty-eight  years,  barber, 
Scotchman,  married  but  no  children.  Father  "dropped  dead"  at 
the  age  of  fifty.     Mother  died  of  emphysema  at  the  age  of  fifty- 


P^ig.  1. — Left  eye,  December  9,  1921. 

seven.  Three  brothers  and  four  sisters  are  living  and  well.  Had 
measles  and  scarlet  fever  during  childhood.  He  lived  for  the  past 
twenty  years  in  the  Canadian  Northwest,  and  has  been  a  very 
heavy  drinker  of  whisky.  Three  years  ago  was  treated  at  the 
Bellevue  Hospital  for  delirium  tremens.  On  October  20  (?),  1921, 
drank  a  considerable  amount  of  "Hootch, ""and  two  days  later  be- 
gan to  notice  dimness  of  vision  before  his  left  eye.  Later  he  ex- 
perienced great  difficulty  in  cutting  hair.     This  condition  gradually 
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increased,  and  about  six  weeks  later  he  presented  himself  at  the 
Manhattan  Eye  and  Ear  Hospital.  The  loss  of  the  superior  field  in 
the  left  eye  had  progressed  to  such  a  degree  that  it  was  easy  to 
demonstrate  this  defect  without  the  use  of  a  perimeter.  Both 
pupils  were  3  mm.,  irides  were  blue  and  reacted  to  light,  accommo- 
dation, and  convergence.  The  tension  was  normal.  V.  R.  E.  = 
20/20;  L.  E.  =  20/30.  The  patient  started  to  read  at  this  line, 
instead  of  beginning  with  the  20/200  line. 


RIGHT 


Fig.  2. — Right  eye,  December  10,  1921. 


Ophthalmoscopic  Examination :  Right  fundus  normal,  except  for 
some  of  the  early  changes  in  the  blood-vessels  associated  with 
arteriosclerosis.  Left  eye  showed  media  to  be  clear,  disc  oval, 
9  X  10  mm.,  long  axis  90  degrees.  The  retina  was  normal  in  color. 
There  was  a  slight  pallor  of  the  optic  nerve  to  the  temporal  side. 
The  arteries  were  small  and  contracted,  showing  slightly  increased 
tortuosity,  but  no  occlftsion  of  any  of  the  arterial  branches  as  seen 
at  this  time,  nor  was  it  possible  to  determine  any  pallor  of  the 
lower  half  of  the  retina.     Wassermann  test  and  lumbar  puncture 
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wore  lu'f^ativc.  Tiic  x-rays  of  tlie  teeth  and  .sinuses  failed  to  n.'veal 
any  foci  of  infection.  The  patient  was  referred  to  the  Neurological 
Institute,  hut  no  definite  chanjies  were  found  in  the  central  nervous 
system.  Kei)()rt  from  liie  Presbyterian  Hospital  revealed  the 
presence  of  "chronic  cardio-valvular  disease,  mitral  stenosis, 
mitral  ^insufficiency,  aortic  insufficiency,  and,  perhaps,  aortitis." 
Urinalysis  showed  albumen,  faint  trace,  and  a  few  hyaline  casts. 
Antisyphilitic  treatment  was  given  in  spite  of  the  negative  history 
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Fig.  3.— Left  eye,  December  19,  1921. 


and  serology,  and  he  reacted  very  badly  to  the  treatment,  which 
was  later  discontinued.  The  field  was  charted  on  the  perimeter  and 
showed  an  almost  comi)lete  altitudinal  hemianopsia,  except  for  a 
small  wedge-shap(Hl  projection  in  the  upper  outer  temporal  portion. 
About  two  weeks  after  he  came  under  observation  there  appeared 
along  the  lumen  of  the  inferior  temporal  retinal  artery  faint  white 
lines  of  exudation  or  atrophy.  These  lines  became  bi-oader  and 
extended  further  along  the  vessel-wall  with  the  progressive  whiten- 
ing of  the  lower  and  outer  half  of  the  optic  nerve  head.     It  was 
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never  possible  for  me  to  find  any  distinct  anemia  or  ):)alloi-  of  the 
lower  outer  quadrant  of  the  retina.  Later  there  appeared  at  the 
upper  temporal  side  of  the  nerve  several  minute  retinal  hemor- 
rhages. One  of  these  gradually  absorbed,  leaving  a  pale,  partially 
atrophic  spot.  The  patient  was  rapidly  getting  worse  from  his 
heart  lesions,  and  was  urged  to  go  to  Bellevue  Hospital  for  treat- 
ment, which  he  did,  about  one  week  later.  Patient  died  from 
pneumonia  two  days  after  his  admission. 


nTiiiii|Ti;i|T 
Fig.  4.— Left  eye,  January  20,  1922. 


Retinal  changes  have  been  found  by  Elschnig  and  Marple, 
whose  cases  were  studied  in  laboratories  some  weeks  after 
the  onset  of  the  disease.  The  inner  layers  of  the  retina, 
layer  of  the  nerve-fibers,  and  the  ganglion-cells  are  the  first 
to  become  atrophic. 

As  to  the  cause  of  the  retinal  opacity  in  cases  of  arterial 
obstruction.  Coats  argues  in  favor  of  the  view  that  it  is  not 
retinal  edema,  but  an  ischemic  necrosis. 
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The  retina  was  very  carefully  observed  with  the  ophthal- 
moscope in  my  case,  but  no  definite  pallor  of  the  lower  outer 
half  of  the  retina  was  ever  seen. 

In  125  cases  of  embolism  of  the  central  retinal  artery 
tabulated  by  Fisher,  70  per  cent,  showed  valvular  lesions, 
recent  endocarditis,  arteriosclerosis,  syphilitic  endocarditis, 
or  aneurysm;  in  the  other  30  per  cent,  no  adequate  cause 
was  found. 

It  would  seem  fair  to  assume  that  in  the  case  reported  an 
embolism  was  the  actual  cause,  but  a  low  degree  of  endarteri- 
tis may  have  been  present  before  the  final  block  was  estab- 
lished. The  cardiac  lesions  were  most  probably  due  to  the 
excessive  use  of  alcohol,  as  the  patient  often  drank  a  quart  of 
whisky  a  d^cy. 
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DISCUSSION 

Mr.  J.  Gray  Clegg,  Manchoster,  Eng.  (By  invitation):  I  havo 
had  two  cases  of  loss  of  half  the  field  by  traumatism  of  the  optic 
nerve.  One  was  in  a  woman  who  in  passing  into  a  room  was 
struck  without  much  violence  on  the  side  of  her  nose,  and  another 
in  a  boy  who  fell  a  few  feet.  There  was  a  loss  of  the  lower  half  of 
the  field  in  tlu^  first  case,  and  some  hemorrhage  was  seen  in  the 
retina  at  tlie  upper  margin  of  the  optic  disc. 

I  also  have  had  two  cases  of  embolism  in  a  well-developed  cilio- 
retinal  artery  with  corresponding  scotoma,  which  are  somewhat 
rare. 

Dr.  a.  E.  D.wis,  New  York  City:  I  would  like  to  put  on  record 
a  very  unusual  case  of  em})olism  of  the  retinal  artery  whicli  came 
under  my  observation  about  two  months  ago.  The  patient,  a 
young  man  about  eighteen  years  of  age,  was  having  a  turbinectomy 
performed.  Immediately  after  the  incision  in  the  turbinate  was 
made  the  patient  bled  very  profusely,  and  in  a  minute  he  threw 
his  hand  to  his  right  eye  and  said,  "I  am  ])lind."     He  was  seen 
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within  an  hour  by  one  of  my  assistants  in  the  clinic.  At  that 
time  there  was  absence  of  blood  in  the  inferior  nasal  arterj'  of  the 
retina  of  the  right  eye,  extending  perhaps  6  mm.  from  the  disc,  and 
the  lower  nasal  quadrant  of  the  retina  was  pale.  Three  days  later, 
when  I  saw  the  patient,  the  low^er  half  of  the  retina  was  pale,  and 
there  was  slight  flush  at  the  macula.  The  vision  was  entirely  gone, 
except  counting  fingers  in  the  lower  half  of  the  field.  Later  the 
vision  was  partially  restored  in  the  lower  half  of  the  field,  but  the 
upper  half  is  still  practically  blind.  After  about  six  weeks  atrophy 
of  the  optic  nerve  set  in.  In  my  opinion  only  emboli.sm  of  the 
retinal  artery,  due  to  operative  trauma  in  this  case,  could  account 
for  the  above  symptoms  of  sudden  blindness,  empty  retinal  artery, 
field  limited  corresponding  to  part  of  retina  most  affected,  flush  at 
macula,  and,  later,  optic  atrophy. 

Dr.  a.  J.  Bedell,  Albany,  Xew  York:  SjiDhilographers  are 
agreed  that  if  we  treat  visceral  lues  too  vigorously  we  are  apt  to 
have  a  heart  lesion,  and  the  point  I  want  to  make  is  that  we  must 
not  force  specific  treatment  without  consideration  of  the  other 
organs  involved,  for  otherwise  the  patient  ma}'  die. 

Dr.  Weidler:  There  was  no  heart  le.sion  in  this  patient.  He 
had  been  thoroughly  examined. 


NEED   OF  PROTECTING  THE  EYES  IN  OUR   IN- 
DUSTRIAL SCHOOLS  AS  ILLUSTRATED 
BY  A  CASE 

WILLIAM    EVANS   BRUXER,    M.D. 

Cleveland,  Ohio 

W.  A.,  aged  sixteen  years,  consulted  me  September  23,  1921, 
with  the  histor\^  that  he  had  injured  his  left  eye  in  June — three 
months  or  more  before. 

While  he  was  working  at  a  forge  in  one  of  our  technical  high 
schools,  pounding  with  a  hammer  to  straighten  a  piece  of  steel,  a 
chip,  the  size  of  which  he  did  not  know,  flew  up  and  struck  him, 
cutting  his  nose,  the  left  lid,  and  the  left  ej'eball,  rendering  it 
"blood  red."  The  parents  did  not  appreciate  the  nature  or  seri- 
ousness of  the  accident,  and  as  the  pain  lasted  for  only  a  few  days, 
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they  (litl  not  consult  a  doctor  for  several  weeks.  The  physician 
likewise  ui)i)ar(Mitly  did  not  realize  the  importance  of  the  injuiy, 
but  treated  him  for  several  months. 

Recently  he  told  the  parents  that  he  began  to  "fear  for  the  eye." 
They  had  noticed  that  the  pupil  of  this  eye  was  larger  than  the 
right,  and  that  the  iris  was  slightly  discolored.  The  boy  had  not 
noticed  any  disturbance  of  vision  and  had  no  pain  in  the  eye, 
though  it  would  become  red  after  swimming.  V.R.E.  =  6/5, 
0.50  p.p.  8  cm.;  L.E.  =  6/6  partly,  0.50  p.p.  11  cm. 

There  was  no  redness  nor  tenderness  of  the  eye.  While  the 
I'ight  iris  was  light  blue  in  color,  the  left  was  brown,  showing 
evident  siderosis.  The  left  pupil  was  more  dilated  than  the  right, 
and  was  very  sluggish  to  light,  while  the  right  was  very  prompt. 
The  corneal  loup  sliowed  a  small  scar  in  the  sclera  just  beyond  the 
limbus  at  9  o'clock. 

Ophthalmoscopic  examination:  O.U.  Media  clear;  fundus 
showed  nothing  pathologic.  O.S.  Several  floating  membranous 
vitreous  opacities.  Edges  of  the  disc  very  hazy,  especially  the 
inner,  and  the  veins  larger  and  more  tortuous  than  in  the  right. 

No  foreign  body  could  l)e  .seen  though,  of  cour.se,  suspected. 
He  was  sent  to  Drs.  Hill  and  Thomas  for  an  x-ray  and  they  re- 
ported a  foreign  body  in  the  eye,  with  the  localization.  He  was 
sent  to  Lakeside  Hospital,  and  the  following  morning  the  chip 
of  steel  was  removetl,  with  the  Park(>r  magnet,  through  a  scleral 
incision.  Recovery  was  uninterrupted  and  uneventful.  When 
last  seen,  P'cbruary  11,  almost  seven  months  after  the  accident, 
vision  with  the  eye  was  6/5.  The  iris  was  still  slightly  greenish. 
The  vitreous  had  become  clear,  and  the  fundus  was  in  good  con- 
dition. There  was,  therefore,  nothing  unusual  about  the  case 
except  the  circumstances  surrounding  the  injury. 

Upon  inquiry  of  the  president  of  the  Board  of  Education 
whether  or  not  measures  are  taken  in  the  technical  high 
schools  to  safeguard  the  eyes  of  the  pupils  while  engaged  in 
hazardous  work,  as  is  attempted  and  insisted  upon  in  many 
of  the  shops  of  our  manufacturing  plants,  the  matter  was 
referred  to  the  Division  of  Medical  Inspection  and  Physical 
Education. 

The  director  wrote  that  he  had  consulted  their  legal 
adviser,  who  informed  him  that  he  could  find  no  law  bearing 
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.-specifically  upon  the  subject.  In  regard  to  the  desirabihty 
of  their  wearing  glasses  he  wrote:  ''Undoubtedly  they  would 
protect  in  some  cases,  while  in  others  they  would  become  a 
source  of  danger,  since  the  breaking  of  glasses  and  resulting 
flying  particles  of  glass  is  always  possible."  Accidents  of 
this  kind  ''are  extremely  rare,  and  I  doubt  the  advisabihty 
of  compeUing  these  pupils  to  wear  glasses."  The  assistant 
superintendent  also  ' '  seems  to  feel  that  the  wearing  of  glasses 
for  protective  purposes  by  such  pupils  would  prove  im- 
practical and  would  be  difficult  to  enforce."  Here  is  simply 
a  repetition  of  the  same  old  problem  with  the  same  objections 
and  arguments  that  were  brought  forward  when  the  early 
attempts  were  made  to  safeguard  the  eyes  of  workmen  in 
certain  hazardous  occupations  in  our  industrial  plants.  The 
value  of  such  safeguards  is  now  generally  recognized. 

Only  recently  a  friend  at  the  head  of  the  Safety  Depart- 
ment of  one  of  our  large  steel  corporations  informed  me  that 
simply  from  the  financial  or  selfish  standpoint  alone  pro- 
tecting goggles  had  proved  their  value,  having  saved  them 
thousands  of  dollars.  Argument  is  scarcely  necessary  now, 
even  among  those  in  charge  of  such  shops,  and  certainly  not 
among  the  profession.  In  reply  I  stated  that  statistics  would 
scarcely  sustain  his  contention  that  there  is  greater  danger 
from  broken  pieces  of  glass  than  from  flying  particles  of 
steel.  The  latter  are  seen  frequently,  the  former  very 
rarely,  and  even  these  few  cases  not  usually  in  connection 
with  industrial  work.  The  habit  of  wearing  protective 
goggles  in  certain  lines  of  work  would,  I  contended,  also 
instil  into  the  minds  of  these  boys  the  habit  of  protecting 
their  eyes,  a  custom  which  they  would  carry  with  them  when 
later  in  life  some  of  them,  at  least,  might  engage  in  work, 
either  in  the  capacity  of  manager,  foreman,  or  as  mechanic, 
in  machine-shops  or  other  hazardous  industries. 

Nor  could  I  agree  that  it  would  be  impractical  or  any  more 
difficult  to  enforce  such  a  rule  in  the  schools  than  in  the 
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shops.  The  educational  value  of  wearing  glasses  for  pro- 
tective purposes  in  certain  lines  of  work  is  the  only  portion 
of  my  letter  which  seemed  to  appeal  to  him. 

Inquiry  in  a  local  technical  college  of  high  standing,  in 
fact,  one  of  the  leading  scientific  schools  of  the  country,  and 
in  several  other  technical  schools  of  lower  grade  or  technical 
departments  of  preparatory  schools,  failed  to  reveal  any 
attempt  or  precaution  being  taken  in  any  of  them  to  safe- 
guard the  students'  eyes,  except  with  colored  glasses  against 
intense  light,  as  in  work  with  acetylene  gas  or  molten  metal. 

I  also  wrote  the  National  Committee  for  the  Prevention  of 
Blindness  inquiring  if  they  knew  whether  any  precautions 
are  taken  in  the  industrial  schools,  either  private  or  public, 
throughout  the  country,  to  protect  their  pupils'  eyes  in  cer- 
tain kinds  of  work.  In  reply  they  wrote  that  this  is  the 
"first  instance  that  has  come  to  us  of  any  injury  of  this 
nature,  though  for  some  time  we  have  foreseen  that  this 
might  occur,  and  in  our  lecture  work  in  technical  schools 
have  made  a  special  point  of  the  use  of  goggles.  We  realize, 
however,  that  more  than  this  is  necessary.  We,  therefore, 
plan  to  get  in  touch  with  every  technical  school  possible, 
bringing  the  matter  to  the  attention  of  those  in  charge,  and 
request  that  they  cooperate  with  us  in  preventing  eye 
injuries." 

My  only  excuse  for  presenting  this  paper  is  the  thought 
that  it  might  be  of  sufficient  importance  to  warrant  bringing 
it  before  this  Society  in  the  hope  that  our  members  might, 
in  their  respective  localities,  use  their  influence  to  protect 
the  eyes  of  the  students  while  engaged  in  any  hazardous 
work  in  industrial  and  technical  schools.  Secondarily, 
though  possibly  appearing  of  primary  importance  to  the 
school  authorities,  and  indirectly  accomplishing  the  same 
desired  result  of  protecting  these  boys,  also  to  use  our  in- 
fluence to  impress  upon  those  in  authority  in  these  institu- 
tions the  importance  of  seeing  to  it  that  their  graduates 

19 
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should  go  out  into  their  various  fields  of  work  imbued  by 
actual  personal  experience  and  training  with  a  realization 
of  the  necessity  of  protecting  the  eyes  of  the  workmen  under 
their  control  or  care. 

DISCUSSION 
Dr.  E.  C.  Ellett,  Memphis,  Tenn. :  I  have  a  pair  of  glasses  I 
would  like  to  pass  around  as  an  instance  of  how  much  protection 
such  things  can  afford  workmen  in  certain  occupations.  These 
were  worn  by  a  man  who  worked  at  an  emery  wheel,  and  he  as- 
sured me  he  had  several  more  pairs  at  home  in  the  same  condition. 
Each  speck  on  these  lenses  represents  a  potential  foreign  body  in 
his  cornea. 

Dr.  John  Rowan,  Glasgow,  Scotland  (By  invitation) :  The 
great  difficulty  is  that  we  advise  men  to  wear  glasses,  or  some  sort 
of  eye  protection,  but  they  will  not  do  it.  Employers  provide  them 
and  the  men  are  told  to  wear  them,  but  they  simply  will  not. 
They  say  they  are  hot  and  uncomfortable.  If  any  of  you  can  in- 
vent some  comfortable  eye  protector  that  will  not  heat  the  eye  and 
will  not  interfere,  or  at  least  make  the  workmen  believe  they  do 
not  interfere  with  their  work,  they  would  be  extremely  useful  to 
the  men,  for  they  often  get  these  chips  of  metal  in  their  eyes. 

I  have  made  it  a  rule  that  when  a  patient  has  an  eye  injured  or 
lost  I  advise  him  to  change  his  occupation,  even  if  he  gets  less 
money.  At  the  same  time  it  is  remarkable  how  many  men  are 
able  to  go  on  working  with  only  one  eye — some  for  fifteen  or  twenty 
years — and  doing  work  efficiently.  But,  of  course,  they  are  run- 
ning a  great  risk. 

What  we  want  is  some  kind  of  protection  which  we  can  per- 
suade the  men  to  wear,  and  I  think  if  you  could  educate  them  to 
do  that, — make  it  a  matter  of  custom, — j'ou  would  be  doing  a 
great  thing. 

Dr.  C.  D.  Wescott,  Chicago:  Now  that  the  question  of  diffi- 
culty in  getting  people  to  wear  protecting  glasses  has  been  raised, 
I  wish  to  suggest  that  a  great  part  of  that  difficulty  has  been  due 
to  the  fact  that  the  goggles  have  not  been  properly  adjusted  to  the 
head  and  eyes.  We  all  know  how  difficult  it  is  to  wear  our  own 
glas.ses  if  the  temples  are  tight  or  out  of  adjustment.  These  men 
have  no  knowledge  or  means  of  adjusting  their  own  goggles  to 
their  heads. 
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The  (laugcr  of  injuiy  to  the  eye  by  pieces  of  broken  glass  when 
large  pieces  of  metal  strike  the  lenses  can  be  obviated  l)y  the  use 
of  goggles  which  have  a  thin  layer  of  celluloid  inside  the  glass. 
These  may  not  be  sufficiently  clear  for  fine  work,  but  ior  chippers 
and  others  doing  rough  work  they  are  of  great  value. 

Dr.  William  E.  Bruner,  Cleveland:  In  regard  to  the  protec- 
tion of  eyes  by  glasses,  I  have  a  lantern  slide  reproduced  for  the 
safety  depaitment  of  the  American  Steel  and  Wire  Co.  which 
shows  a  collection  of  100  pairs  of  glasses,  all  ])roken,  a  large  number 
of  which  meant  the  saving  of  an  eye. 

My  special  object,  however,  in  presenting  this  paper  was  not  so 
much  in  regard  to  that  feature,  but  to  urge  the  importance  of  doing 
something  in  our  manual  training  schools  for  the  protection  of  our 
school-boys. 


A    TECHNIC    FOR    PRODUCING    EXPERLMEXTAL 
OCULAR  TUBERCULOSIS  IX  AXLMALS 

WILLIAM    C.    FINNOFF,    M.D. 
Denver,  Colorado 

In  this  age  of  standardization  any  improvement  in  technic 
deserves  recording.  ]\Iost  research  work,  especially  in  the 
beginning  of  an  undertaking,  is  negative  in  character  and 
discouraging  to  the  investigator.  If  one's  efforts  do  not 
bear  fruit  after  many  attempts  toward  a  certain  end,  one's 
zeal  wanes,  and  what  might  have  resulted  in  valuable  work 
is  cast  by  the  wayside  as  unfruitful  and  misspent  energy. 

In  December,  1921,  an  opportunity  was  given  to  me  in  the 
Research  Department  of  the  Xational  Jewish  Hospital  for 
Consumptives  in  Denver  to  investigate  the  problem  of 
tuberculosis  of  the  eye.  The  rabbit  was  decided  to  be  the 
most  favorable  animal  for  our  experiments,  and  we  bent 
our  efforts  to  establish  a  technic  for  producing  ocular  tu- 
berculosis as  it  occurs  clinically.  This  was  beset  with  many 
difficulties,  and  for  some  time  our  results  were  of  a  negative 
character. 
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The  admirable  work  of  Stock,  which  estabhshed  so 
definitely  the  role  of  the  tubercle  bacillus  in  uveitis,  was 
studied.  He  injected  emulsions  of  tubercle  bacilli  into  the 
auricular  veins  of  rabbits,  and  in  many  instances  uveal 
tuberculosis  developed  in  the  inoculated  animals.  This, 
however,  was  not  an  exact  method,  because  the  organisms 
were  filtered  through  the  capillaries  of  the  lungs  before  they 
reached  the  eye,  and  it  was  quite  by  accident  that  ocular 
manifestations  occurred.  For  this  reason  we  did  not  follow 
Stock's  technic. 

Verhoeff  injected  dead  tubercle  bacilli  into  the  vitreous 
and  into  the  anterior  chamber.  His  animals  developed 
scleritis  and  episcleritis  as  well  as  other  ocular  manifesta- 
tions of  tuberculosis.  Verhoeff's  theory,  which  was  a  good 
one,  was  that,  by  using  dead  bacilli,  the  clinical  manifesta- 
tions would  be  similar  to  those  which  are  seen  in  chronic 
ocular  tuberculosis  in  man.  This,  however,  is  not  the  usual 
way  in  which  metastasis  takes  place  during  life,  and  only  a 
few  of  our  animals  were  treated  in  this  manner. 

It  was  my  conviction  that  the  best  method  of  producing 
ocular  tuberculosis  was  by  injecting  tubercle  bacilli  into  the 
arterial  system  as  near  to  the  eye  as  possible.  Because  of 
the  ease  of  exposure  and  its  nearness  to  the  eye,  the  carotid 
artery  was  decided  upon.  This  idea  was  original  with  the 
author,  but  it  was  found  in  a  later  investigation  of  the 
literature  that  Otori  had  employed  a  similar  technic  in  1914. 

Otori  injected  tubercle  bacilli  into  the  common  carotid 
artery  of  rabbits  in  an  attempt  to  produce  retinal  tubercu- 
losis, but  he  was  unsuccessful.  Uveal  tuberculosis  occurred 
in  most  of  his  animals.  Otori  did  not  describe  his  technic 
minutely:  he  simply  stated  that  he  injected  1  c.c.  of  an 
emulsion  of  tubercle  bacilli  into  the  common  carotid  artery. 
The  type  of  emulsion  and  variety  of  organism  was  not 
mentioned. 

To  determine  the  effect  on  the  eye  of  injecting  tubercle 
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bacilli  into  the  common  carotid  artery  we  first  employed  very 
finely  ground  emulsions  of  dead  human  organisms.  Only 
one  of  the  rabbits  so  treated  developed  ocular  tuberculosis, 
and  most  of  them  were  living  four  months  after  the  inocula- 
tion; all  that  was  present  in  the  fundus  of  this  animal  was 
an  atrophic  area  surrounded  by  pigment. 

In  discussing  the  negativity  of  our  experiments  with  my 
co-worker,  Dr.  H.  J.  Coiper,  chief  of  the  Research  Depart- 
ment, he  suggested  that  a  possible  reason  for  the  failure  was 
the  use  of  too  fine  an  emulsion  of  bacilli,  which  was  in  all 
probability,  flushed  through  the  ocular  blood-vessels  by 
the  blood-stream.  Dr.  Corper  then  proposed  the  use  of  a 
suspension  of  clumps  of  bacilli  in  normal  salt  solution,  on 
the  theory  that  the  clumps  would  form  emboli  in  the  minute 
ocular  vessels,  where  the  bacilli  would  have  an  opportunity 
to  grow  and  invade  the  organ.  This  technic  was  pursued 
with  positive  results  in  every  animal  inoculated.  Living 
bovine  and  human  bacilli  were  employed,  and  over  50  ani- 
mals have  been  treated  in  this  manner.  The  tuberculosis 
in  all  instances  was  confined  to  the  eye  on  the  side  which 
was  injected.  This  is  of  great  value  because  the  opposite 
eye  acts  as  a  control.  Lesions  have  followed  the  injection 
of  as  small  a  quantity  as  0.2  mgm.  of  bacilli  suspended  in 
1  c.c.  of  normal  salt  solution.  Up  to  the  present  time  we 
have  not  determined  the  smallest  dose  which  is  capable  of 
producing  ocular  manifestations  of  tuberculosis. 

The  nature,  etc.,  of  the  lesions  which  were  produced  is  not 
within  the  province  of  this  paper. 

The  technic  is  as  follows:  Tubercle  baciUi,  preferably 
grown  upon  cultures  of  glycerol  agar,  should  be  used.  Three 
grades  of  suspensions  oi  bacilli — very  fine,  moderately  coarse, 
and  coarse — are  best  for  expermiental  purposes,  the  very 
fine  suspension  is  prepared  according  to  the  directions  given 
by  Corper.* 

*  Jour.  Infect.  Diseases,  1918,  xxiii,  500. 
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A  mass  of  bacilli  is  lifted  from  the  culture-media  and 
weighed.  When  the  desired  amount  is  obtained,  the  bacilli 
are  placed  in  a  centrifuge  tube  and  thoroughly  ground  with 
a  glass  rod  until  all  the  clumps  are  broken.  Salt  solution  is 
then  gradually  dropped  into  the  tube,  and  the  grinding 
process  continued.  When  the  desired  dilution  is  obtained, 
one  should  have  a  fine  milky  suspension  of  bacilli  in  which 
no  clumps  are  visible  to  the  naked  eye.  On  microscopic 
examination  this  suspension  should  not  reveal  more  than 
two  to  ten  bacilli  clumped  or  grouped  together.  The 
moderately  coarse  suspension  should  be  ground  as  directed 
for  making  the  very  fine  one,  but  grinding  should  begin 
after  the  addition  of  one  to  two  drops  of  sterile  0.9  per  cent, 
sodium  chlorid  solution  to  the  bacillary  masses  obtained 
from  cultures.  The  saline  addition  makes  it  impossible  to 
grind  the  masses  of  bacilli  to  a  milkj^  suspension,  and  the 
finished  product  contains  very  small  lumps  visible  to  the 
naked  eye  by  transmitted  light.  Each  clump  should  repre- 
sent approximately  100  to  1000  bacilh.  In  order  to  eliminate 
any  of  the  very  large  lumps  from  the  suspension,  centrifuge 
for  one  minute  at  about  300  r.p.m.,  and  use  only  the  upper 
three-quarters  of  the  contents  of  the  tube.  The  coarse 
suspension  is  prepared  the  same  as  the  moderately  coarse 
one,  but  grinding  should  not  begin  until  after  the  addition 
of  0.5  to  1  c.c.  of  sterile  saline  to  about  50  to  100  mgm.  of 
the  bacillary  masses.  The  finished  suspension  should  con- 
tain visible  lumps,  which  represent  about  50,000  or  more 
bacilli  in  the  larger  particles.  If  the  lumps  are  too  large, 
the  suspension  should  stand  in  a  centrifuge  tube  from  five 
to  ten  minutes,  during  which  time  any  undesirable  particles 
will  settle.  The  upper  suspension  should  then  be  drawn 
off  from  the  precipitate  and  placed  in  another  tube. 

The  coarse  and  moderately  coarse  suspensions  require 
shaking  before  using  for  injection.  The  very  fine  suspension 
will  not  precipitate  for  from  two  to  six  hours  after  standing. 
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After  the  suspension  of  bacteria  is  prepared  the  rabbit  is 
placed  on  its  back,  and  its  legs  are  secured.  Sufficient  ether 
is  then  given  to  obtain  fight  anesthesia.  The  neck,  in  the 
operative  field,  is  sterifized  with  a  2  per  cent,  alcoholic  solu- 
tion of  iodin.  A  vertical  incision  about  -3.4  inch  in  length 
is  then  made  3^8  to  }4  inch  to  the  side  of  the  median  line  of 
the  neck  and  about  one  inch  above  the  clavicle.  The  in- 
cision should  include  the  skin  and  deep  fascia.  The  opera- 
tion is  continued  bj'  blunt  dissection  until  the  internal 
jugular  vein  is  reached.     This  structure  is  carefully  drawn 


Fig.  1.- 


-A,  Showing  wound  in  neck  and  artery  elevated  with  tenotomy  hook. 
H,  injecting  bacterial  suspension  into  artery. 


to  one  side,  and  the  carotid  sheath,  which  contains  the  com- 
mon carotid  artery  and  the  vagus  nerve,  is  exposed.  The 
artery  is  then  separated  from  the  nerve  and  drawn  into  the 
wound  by  a  tenotomy  hook.  The  hypodermic  needle, 
which  is  attached  to  the  syringe  containing  the  bacterial 
suspension,  is  then  inserted  into  the  artery  (Fig.  1).  The 
tension  of  the  tenotomy  hook  on  the  artery  should  then  be 
relaxed,  and  the  suspension  slowly  injected  into  the  vessel. 
One-half  to  one  minute  after  the  injection  is  completed  the 
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needle  should  be  quickly  withdrawn,  and  moderate  pressure 
applied  over  the  artery  until  all  bleeding  is  stopped. 

One  suture  of  silkworm  gut,  which  should  pass  through 
the  skin  and  deep  fascia,  is  sufficient  to  close  the  wound. 
The  skin  and  hair  in  the  region  of  the  wound  are  mopped 
with  iodin.  A  dressing  is  unnecessary.  Strict  asepsis 
should  be  observed  throughout  the  operation.  After  some 
practice,  the  whole  operation  should  not  require  more  than 
fifteen  minutes. 

Young  rabbits  are  more  desirable  for  two  reasons:  first, 
the  absence  of  fat  in  the  neck,  which  makes  the  exposure  of 
the  artery  easier;  second,  younger  animals  live  a  longer 
period  of  time,  and  the  progress  of  chronic  manifestations 
is  not  interfered  with  by  an  early  death. 


CYST  OF  THE  IRIS  WITH  A  STUDY  OF  THE  CON- 
TAINER AND  ITS  CONTENTS 

A.    MAGITOT,    M.D. 

Paris,  France 
(By  invitation) 

The  cyst  of  the  iris  which  I  have  observed  belongs  to  the 
category  of  traumatic  cysts,  and  its  interest,  which  at  first 
sight  might  appear  to  be  ordinary,  resides  in  the  following 
peculiarities: 

(a)  It  is  histologically  comparable  to  many  serous  non- 
traumatic cysts. 
(6)   Its    contents,    withdrawn    by   puncture,    have    been 
chemically  analyzed,  at  least  so  far  as  concerns  the 
albumin  and  chlorids. 
(c)   This  analysis  revealed  that  the  cystic  fluid  was  similar 

to  the  normal  aqueous  humor. 
As  a  cyst  develops  only  by  progressive  accumulation  of 
the  fluid  in  a  closed  cavity,  we  are  led  to  the  conclusion,  ad- 
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mitted  without  proof  by  De  Wecker,  that  the  iris  is  able  to 
j)r()(hice  cysts  containing  aqueous  humor. 

Besides  the  problem  of  the  origin  of  certain  serous  trau- 
matic cysts  arises,  therefore,  another  question,  which  one 
did  not  expect  to  find  on  this  subject,  and  which  has  been 
the  cause  of  numerous  polemics;  this  is  the  possibility  of  the 
tissue  of  the  iris  secreting  aqueous  humor,  for,  as  we  shall 
see,  the  wall  is  composed  of  a  stratified  pavement  epithelium 
lined  with  stroma  iridis. 

Here  is  first  the  cUnical  observation,  we  shall  describe 
afterward  the  salient  points  of  the  histologic  examination. 

Observation. — The  patient  was  a  soldier  admitted  in  1918,  a 
few  days  before  the  Armistice,  to  the  Ophthalmological  Depart- 
ment of  the  Group  of  Surgical  and  Scientific  Services  of  the  Armies 
of  the  East. 

The  man  had  been  wounded  in  the  left  orbital  region  about  a 
year  and  a  half  before  (June,  1917)  by  a  fragment  of  a  hand- 
grenade,  but  no  information  could  be  secured  of  the  accident 
except  that,  after  having  been  withdrawn  from  his  regiment  for 
three  weeks,  he  was  pronounced  fit  for  service  at  the  front. 

At  the  time  he  presented  himself  for  treatment  he  had  observed, 
only  a  month  before,  that  the  sight  of  his  left  eye  had  declined 
without  any  painful  symptoms  and  without  the  manifestation  of 
any  inflammation. 

First  Examination. — The  following  signs  were  noted  in  the  left 
eye:  A  slight  linear  cicatrix  of  the  limbus  at  2  o'clock.  A  few 
small  punctiform  opacities  in  the  most  superficial  layers  of  the 
cornea  with  slight  hypo-esthesia  of  this  zone.  There  was  no  hyper- 
emia of  the  anterior  segment,  no  vascularization  of  these  cicatrices. 
The  cornea  remained  perfectly  transparent  as  a  whole. 

The  eye  was  not  painful.  The  tension  was  R.  E.,  6.75;  L.  E., 
5.75.  The  temporal  half  of  the  anterior  chamber  was  filled  by  a 
cyst  which  had  the  appearance  of  a  translucent  bubble  of  about  5 
mm.  by  6  mm.  in  dimension,  slightly  opalescent,  and  encroaching 
upon  the  pupil  which  it  had  pushed  toward  the  interior.  The 
pocket  was  formed  of  a  thin  wall,  which,  examined  under  the 
magnifying  glass  with  oblique  light,  appeared  to  be  traversed  by 
very  slender  vessels,  growing  smaller  and  smaller  as  they  ap- 
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pioached  the  posterior  face  of  the  cornea.    It  seemed  also  that  the 
wall  showed  a  few  brownish  dotted  lines. 

The  cyst  was  so  prominent  that  it  was  pressing  upon  the  pos- 
terior face  of  the  cornea.  Nevertheless,  it  did  not  appear  to  have 
contracted  any  adhesion  at  the  place  of  the  linear  cicatrix  of  the 
limbus,  an}^  more  than  in  the  region  of  the  little  keratic  opacities. 
Moreover,  when,  on  the  day  of  the  operation,  the  pocket  was 
punctured  and  emptied  with  a  needle,  it  was  then  seen  to  be  float- 
ing freely  in  the  anterior  chamber. 

The  particular  fact  to  be  noted  in  the  disposition  of  this  cyst  was 
the  basis  of  its  implantation  on  the  iris.  This  zone  of  implantation 
was  oval-shaped,  6  mm.  in  height,  and  4  mm.  in  width.  It  extended 
as  far  as  the  neighborhood  of  the  root  of  the  iris.  In  truth,  the 
posterior  wall  of  the  cyst  seemed  to  be  set  in  a  veritable  loss  of 
substance  of  the  iris,  but  the  light  of  the  ophthalmoscope  did  not 
penetrate  through  the  remaining  tissue.  The  pupillary  reactions 
and  reflexes  were  intact,  and  it  was  the  very  constriction  of  the 
iris  which  made  apparent  the  loss  of  substance  in  question.  The 
fundus  could  be  well  lighted;  no  lesion  appeared  in  the  explorable 
zones  of  the  retina.  V.  R.  E.,  =  1.0;  L.  E.,  =  2/3  —3.  A  radio- 
graph was  absolutely  negative. 

Operation. — Two  days  after  his  arrival  the  patient  was  operated 
in  the  following  manner:  The  cyst  was  punctured  by  means  of  a 
short  fine  needle  fixed  to  a  curved  glass  tube  similar  to  that  in 
current  use  at  present  for  the  extraction  of  the  aqueous  humor. 
The  introduction  of  the  needle  was  easy,  as  the  cyst  was  in  con- 
tact with  the  cornea.  The  liquid  was  drawn  off  and  the  needle 
withdrawn,  and  the  empty  pocket  floated  in  the  anterior  chamber. 

The  cornea  was  then  opened  by  linear  keratotomy  with  a  lancet 
at  3  o'clock.  The  pocket  was  then  easily  drawn  out  with  a  forceps 
and  cut  off.    It  was  immediately  fixed  in  Zenker's  fluid. 

A  fortnight  after  operation  it  was  observed  that  the  pupil  was 
decentered  on  the  side  on  which  the  kerototomy  had  taken  place. 
Besides,  there  existed  an  adhesion  of  the  iris  on  the  same  level  as 
the  operation  wound.  Inside  this  synechia  an  iridodialysis  was 
visible,  corresponding,  doubtless,  with  a  resected  zone.  Finally, 
in  the  pupil  there  was  seen  a  small  crystalline  paracentral  opacity 
which  the  presence  of  the  cyst  rendered  invisible.  V.  L.  E.,  =  1.0, 
with  —3. 

The  patient  left  the  hospital  on  the  twcntA'-second  day,  but 
during  his  stay,  except  the  day  after  the  operation,  the  ocular 


Fig.  1. — Showing  the  two  layers  of  the  cyst.  The  internal  laj'er  is  pigment 
stroma;  the  external  is  a  stratified  pavement  epithelium.  Between  the  two 
are  numerous  vessels. 


Fig.  2. — Showing  another  part  of  the  cyst  wall.      Here  the  internal  lawyer  is  very 
thin.     The  more  external  epithelial  cells  show  signs  of  degeneration. 
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tension  was  taken  daily.  The  tension  of  the  left  eye  remained 
hi^lier  than  that  of  th(»  rifi;lit  ey(\  This  was,  no  doubt,  due  to  the 
irritation  of  tiie  iiis  caused  by  the  synechia.  The  tension  was  of 
the  uiistal)le  type,  and  followed  very  slightly  the  modifications  of 
the  tension  of  the  other  eye.  It  was  in  no  wise  parallel  to  the  fim- 
eral  blood-pressure  taken  by  the  auscultatory  nu>thod. 

IlistoUuiic  ExdiNi nation. — The  cystic  pocket  fixed  in  Zenker's 
fiuitl  was  inclosed  in  paraffin  wax  and  cut  in  serial  sections. 

Under  a  low-power  glass  the  posterior  portion  of  the  cyst  can 
easily  be  rcu-oonized,  and,  indeed,  it  is  noted  that  the  excision  had 
included  also  a  small  healthy  portion  of  the  iris.  But  what  is  par- 
ticularly remarkable  is  the  e))ith(^lial  nature  of  the  cystic  pocket. 
We  shall  see,  however,  that  it  must  not  be  concluded,  from  this 
appearance,  that  the  serous  bubble  is  of  purely  epithelial  nature. 

The  (Mivelop  of  the  licjuid  contents  is  not  of  the  same  thickness 
everywhere.  Although  sunk  on  itself,  owing  to  its  having  been 
emptied  and  treated  with  histologic  dehydrants,  three  principal 
zones  may  be  noted:  In  the  first  zone  the  wall  is  thick,  the  epi- 
thelium is  lined  with  a  thick  layer  of  iris  stroma;  it  is  the  basilary 
portion  of  the  cyst.  In  a  second  zone  the  wall  is  of  medium  thick- 
ness, the  epithelium  is  lined  with  a  thinner  layer  of  stroma.  Finally, 
a  third  zone  in  which  the  cystic  pocket  is  very  thin.  Here,  at  first 
sight,  one  would  be  tempted  to  consider  that  the  epithelium  alone 
is  present.  But  if  a  magnification  of  sufficient  power  l)e  emjiloyed, 
the  certainty  is  reached  that  this  epithelium  is  lined  there  also 
with  a  little  stroma  iridis.  But  the  cells  are  drawn  out  lengthwise 
and  are  of  extreme  thinness.  This  zone  represents,  no  doubt, 
that  which  was  piessing  against  the  cornea. 

Theie  can  b(^  no  Icjiiger  any  doubt  as  to  what  is  represented  by 
the  exterior  and  interior  of  the  pocket.  The  exterior  is  repre- 
sented by  the  epithelium  and  the  interior  by  the  cells  of  the  stroma. 
The  care  taken  in  the  fixing  and  inclusion  is  a  sure  guarantee 
that  th(^  cyst  has  not  been  tui'ned  inside  out. 

An  important  fact  to  be  noted  is  the  extreme  vascularization  of 
this  cystic  wall.  Along  its  interior  face  the  presence  of  numerous 
capillar}'  vessels,  of  which  some  are  almost  small  arteries,  will  be 
remarked.  They  have,  however,  but  a  simple  endothelial  wall. 
The\'  are  sui-rounded  by  a  few  drawn-out  conjunctive  cells  of 
stroma  iris.  Some  are  to  be  found  even  in  the  very  thin  third  zone 
of  the  pocket,  but  in  less  abundance  than  in  the  first  and  second. 

The  epitheUum  is  clearly  of  the  stratified  pavement  epithelial 
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type.  A  layer  of  basal  almost  cubical  cells  surrounded  with  inter- 
cellular substance  is  surmounted  by  two  other  rows  of  elements 
which  grow  flatter  and  flatter.  In  the  basal  cells  are  to  be  met  a 
few  rare  nuclei  in  mitosis,  others  in  simple  division.  In  the  super- 
ficial cells  some  are  on  the  way  to  degeneration.  There  is  no  dis- 
continuity in  this  epithelial  covering  which  shows  no  pigmentary 
grains,  but  a  close  examination  shows  that  this  stratified  epithe- 
lium begins  at  the  level  of  a  layer  of  pigmented  epithelium.  The 
figures  show  these  points  of  passage. 

The  pigmented  epithelium  in  question  can  only  be  that  which 
normally  lines  the  deep  face  of  the  iris.  Moreover,  the  study  of  the 
sections  shows  that  in  one  place  there  is  not  only  one  row  of  epi- 
thelial cells,  but  two  rows  side  by  side.  The  anatomic  relations 
are  so  difficult  to  define  that  it  is  impossible  to  say  which  is 
the  anterior  or  posterior  layer  of  this  retinal  epithelium  which 
has  engendered  the  stratified  pavement  epithelium  of  the  cystic 
pocket.  It  may  be  that  the  presence *of  a  portion  of  the  pigmented 
epithelium  adhering  to  the  cyst  can  give  rise  to  no  astonishment, 
since  after  the  operation  the  clinical  examination  reveals  the 
existence  of  a  dialysis. 

The  stratified  pavement  epithelium  is  lined  with  conjunctive 
fusiform  cells,  like  those  of  the  normal  stroma  iris.  But  this  in- 
terior lining  is  far  from  having  the  same  thickness  everywhere. 
In  the  third  zone,  near  the  posterior  face  of  the  cornea,  it  is  reduced 
to  its  simplest  expression,  and  its  existence  becomes  principally 
evident  in  the  presence  of  a  capillary  vessel.  In  this  case  a  few 
cells  drawn  out  lengthwise,  and  bearing  a  few  grains  of  pigment, 
may  be  seen.  In  the  second  or  medium  zone  these  cells  are  more 
abundant.    The  capillaries  are  likewise  thicker  and  more  nmnerous. 

Finally,  in  the  first  zone,  that  which  represents  the  root  of  the 
cyst,  the  wall  is  chiefly  constituted  of  an  iris  tissue  covered  ex- 
ternally with  epithelium.  This  iris  tissue  is  here  much  thicker. 
In  it  can  be  recognized  a  few  "Klumpenzellen"  full  of  pigmentary 
grains  and  muscular  fibers.  The  vessels  are  abundant,  dilated, 
full  of  blood.    They  are  all  of  the  capillary  type. 

It  is  in  this  portion  that  we  find  the  point  of  passage  between 
the  pavement  epithelium  and  the  pigmented  epithelium  of  the 
iris,  an  important  remark  related  above. 

Analysis  of  the  Cystic  Contents. — This  analysis  was  made  by 
Dr.  Mestrezat  by  means  of  his  process  of  microdosage  of  which 
the  technic  will  appear  in  one  of  the  forthcoming  numbers  of  the 
Annates  d'Oculistique  for  1922. 


I'is-  3. — Three  different  sections  showing  the  passage  between  the  two  kinds 
of  epithehal  cells.  The  cubical  variety,  filled  with  pigment,  is  of  the  tj-pe 
normally  found  in  the  posterior  layer  of  the  iris.  The  pavement  varietv  is 
abnormal. 
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Aspect  of  the  liciuid  =  linii)i(l 
Albumin  =  U  gr.  IS  per  litre 

Chlorids  =  7  gr.  per  litre 

Sugar  =  present 

The  (luanlity  of  lifiuid  was  too  small  to  enable  the  sugar  to  he 
measured. 

SumnHiri/  of  the  Examination  of  the  Cyst. — A  pocket  constituted 
externally  by  a  stratified  pavement  epithelium  but  lined  internally 
with  cells  of  stroma  iris.    Many  capillaries. 

The  contents  of  this  cystic  pocket  consisted  of  a  transparent 
liquid,  chemically  nearly  allied  to  the  normal  aqueous  humor. 

Commentary. — We  know  that  we  can  distinguish,  accord- 
ing to  Lagrange's  classification,  four  species  of  cysts:  Simple 
cysts;  pearl  cysts;  dermoid  cysts;  cysts  caused  by  parasites. 

Simple  cysts,  which  are  tumors  with  membranous  walls 
with  hcjuid  contents,  hke  aqueous  humor,  may  themselves, 
according  to  etiology,  be  subdivided  into  traumatic  cysts 
and  into  spontaneous  or  idiopathic  cysts.  It  is,  therefore, 
to  the  first  of  these  subcategories  that  our  observation  be- 
longs, for  we  find  in  the  anamnesis  a  wound  which  happened 
eighteen  months  earher,  and,  on  the  other  hand,  chnical 
examination  reveals  a  small  cicatrix  of  the  cornea.  But — 
and  this  is  an  important  point — nothing  in  the  appearance 
of  this  wound  would  permit  us  to  conclude  that  it  has,  or 
has  not,  been  the  gate  through  which  a  fragment  of  epi- 
thelium of  the  cornea  or  of  the  conjunctiva  has  entered  and 
grafted  itself  on  the  iris.  There  was,  in  fact,  no  synechia, 
and  the  wall  of  the  cyst,  although  pressing  on  the  cornea, 
remained  at  a  distance  from  this  place. 

Moreover,  the  histologic  examination  gives  no  support 
to  the  hypothesis  of  a  graft  of  epithelium.  Evidently,  we 
find  in  the  cyst  described  a  wall  constituted  by  a  stratified 
pavement  epithelium,  but  this  epithelial  layer  is  external 
and  we  have  been  able  to  discover  in  the  serial  sections  the 
point  of  junction  between  this  epithelium  and  the  pigmented 
epithelial  cells  of  the  iris.  Internally,  the  cj'st  is  lined  with  a 
conjunctival  wall  with  vessels. 
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JNIost  non-traumatic  cysts  of  the  iris  possess  likewise  an 
epithelial  wall,  the  distinctness  and  stratification  of  which 
recall  indeed  in  a  most  striking  manner  that  of  the  cornea  or 
of  the  conjunctiva.  But  we  consider  that  we  should  not 
allow  ourselves  to  be  impressed  by  this  morphologic  aspect. 
The  iris  is  the  organ  of  the  system  which  appears  to  us  to-day 
as  being  the  least  susceptible  of  obeying  the  famous  law  of 
the  specificity  of  the  embryonic  folia.  Do  not  the  ciliary 
nmscle  and  the  sphincter  muscle  of  the  iris  both  derive  from 
the  epithelium  of  the  retina?  And  yet  every  muscle  passed 
for  a  long  time  as  being  of  mesodermic  origin. 

It  is  unnecessary,  as  a  corollary,  to  take  into  consideration 
a  mesodermic  origin  of  the  stratified  epithelium  of  the  cystic 
wall.  There  exist,  in  normal  parenchyma  of  the  iris,  among 
the  mesodermic  cells,  erratic  epithelial  elements — the 
"  Klumpenzellen  "  of  Koganei.  These  are  rounded  elements, 
laden  with  pigmentary  grains  which  were  long  considered  as 
leukocytes  stuffed  with  pigment.  Elschnig  and  Lauber 
have  shown  that  they  were  true  cells  detached  from  epi- 
thelium of  the  retina  at  the  time  of  the  formation  of  the 
sphincter  muscle,  and  which  had  emigrated  into  the  stroma. 

Lastly,  besides  these  elements  there  remains  the  matrix 
which  is  common  to  both  them  and  the  muscles — in  this 
instance,  the  two  layers  of  epithelium  of  the  retina  which 
line  the  iris  on  its  deep  face.  These  cells,  it  is  true,  are  not 
stratified  and  are,  moreover,  filled  with  pigment.  But  this 
appearance  is  in  no  way  opposed  to  the  fact  that  in  principle 
these  cells  can  engender  forms  without  pigment  which  will 
manifest  a  certain  exuberance  by  arranging  themselves  in 
two  or  three  rows.  We  see  in  malignant  epithelial  tumors 
far  more  complicated  arrangements  than  these. 

But  if  we  have  discovered  in  our  pi^eparations  the  point 
of  contact  between  the  pigmented  epithelial  cells  and  the 
stratified  cells,  it  is,  however,  difficult  to  affirm  whether 
these  pigmented  cells  belong  in  reality  to  the  retinal  epi- 
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theliuin.  Certain  dispositions  might  lead  us  to  suppose  so, 
but  a  solid  or  liquid  tumor  is  precisely  characterized  by 
atypical  forms  and,  on  the  other  hand,  the  remainder  of  the 
iris  left  after  resection  is  missing  as  a  guide  or  for  comparison. 

The  cystic  pocket  comprises  a  principal  cavity  developed 
in  the  anterior  chamber,  but  it  also  possesses  secondary 
diverticula?.  The  whole  of  this  pocket  was  lined  internally 
with  a  loose  connective  tissue  in  which  could  be  clearly 
recognized  the  star-shaped  connective  cells,  certain  of  which 
recall  the  normal  chromatophores.  Numerous  capillary 
vessels  still  full  of  l)lood  are  visible  in  it.  At  certain  places 
where  the  cystic  diverticula  was  doubtless  more  prominent 
in  the  anterior  chamber,  this  connective-tissue  lining  appears 
to  be  so  thin  that  a  strong  magnification  is  necessary  in  order 
to  make  sure  of  its  presence  behind  the  stratified  epithelium. 
In  the  secondary  diverticulae  which  were  evidently  posterior, 
the  connective-tissue  wall  becomes,  on  the  contrary,  much 
more  important.  It  is  even  impossible  to  affirm  whether  at 
certain  places  we  do  not  find  ourselves  in  the  presence  of 
pigmented  epithelial  cells  mixed  with  conjunctive  chromato- 
phores. Not  far  away  may  be  recognized  a  few  groups  of 
muscular  fibers. 

Finally,  these  commentaries  would  not  be  complete  if, 
after  having  spoken  of  the  container,  we  should  pass  in  silence 
over  the  new  and  most  curious  fact  of  this  observation:  the 
analysis  of  the  cystic  contents. 

As  this  liquid  possesses  nearly  the  characteristics  of  the 
normal  aqueous  humor,  it  would  be  of  the  highest  interest 
to  know  how  it  has  been  secreted.  It  is  for  this  reason  that  I 
directed  my  attention  to  the  morphology  of  the  epithelium, 
for  I  remembered  the  descriptions  of  many  authors  and  I 
thought  at  first  that  it  was  an  internal  secretion  of  the  cystic 
wall.  But  the  facility  of  extraction  and  the  care  taken  in 
the  fixing  and  inclusion  of  the  cyst  did  not  permit  me  to 
admit  that,  in  the  course  of  the  manipulations,  the  cystic 
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pocket  might  have  been  turned  inside  out.  An  attentive 
examination  of  the  sections  enabled  me,  moreover,  to  set 
aside  this  hypothesis,  for  in  many  zones  an  evagination  of 
the  pocket  would  have  involved  the  rupture  of  the  connec- 
tive-tissue layers  and  a  certain  dissociation  of  the  cellular 
elements.  On  the  contrary,  the  relations  of  contiguity  be- 
tween the  cells  belonging  to  different  layers  were  perfect  1}^ 
respected.  We  find  ourselves,  therefore,  in  the  presence  of 
the  following  fact:  a  connective-tissue  pocket,  coated  ex- 
ternally with  a  stratified  pavement  epithehum  filled  with  a 
liquid  similar  to  the  aqueous  humor.  This  connective-tissue 
pocket  is  made  up  of  different  elements,  and  it  is  by  no  means 
certain  that  in  one  or  two  diverticulse  there  may  not  be  a 
few  pigmented  cells  of  a  nature  also  epithelial.  But  these 
elements  are  very  few  in  number,  if  they  exist,*  and  we  can- 
not be  tempted  to  attribute  to  them  a  secretory  role.  A 
dialysis  through  the  walls  of  the  numerous  small  vessels 
seems  much  more  probable. 

As  to  the  actual  etiology  of  this  cyst,  the  clinical  and 
anatomic  study  does  not  furnish  sufficient  data  to  solve  the 
problem.  Numerous  pathogenic  theories  on  the  cysts  of 
the  iris  exist,  and  it  is  quite  certain  that  no  single  one  of 
them  can  be  applied  to  all  the  common  cases.  The  theory 
of  Buhl-Rothmund,  the  studies  of  Goldzieher,  Doremaal, 
the  experiments  of  Masse,  have  caused  to  be  admitted  the 
implantation  of  a  fragment  of  the  cornea  or  of  the  conjunc- 
tiva. Eversbuch  had  invoked  a  hemorrhage  of  the  irido- 
corneal angle  which  had  undergone  a  cystic  degeneration. 
Schmidt-Rimpler  and  Treacher  CoUins  admire  the  acci- 
dental closing  of  one  of  Fuchs's  crypts.     De  Wecker,  per 

*  Tho  difference  is  very  diffifult  to  establish  on  account  of  the  presence  of  the 
pigment.  The  sections  have  not  been  depigmented  on  account  of  the  danger 
of  this  operation  to  the  integrity  of  the  preparation.  The  entire  cyst  gives 
about  50  sections,  laid  out  in  order  on  two  slides.  It  was  considered  more 
useful  to  have  the  series  complete  without  taking  the  risks  of  the  depig- 
mentation. 
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c'oiitiu,  explained  the  genesis  of  serous  cysts  by  a  folding,  or 
rather  a  sacciform  deformation  of  the  iris. 

None  of  these  explanations  is  entirely  satisfactory  in  our 
case.  The  closing  of  a  crypt  caimot  be  explained  in  the 
niannei-  supposed  by  Schmidt-Rimpler  on  account  of  the 
l)resence  of  the  stratified  epithelium.  .Vs  to  the  ideas  of 
De  Wecker,  which  I  read  again  in  the  original  text,  it  ap- 
peai-ed  to  me  that  they  were  very  far  from  being  precise. 
It  could  not  be  otherwise,  the  cases  pubUshed  having  been 
observed  by  different  authois  too  often  animated  with 
certain  good  will,  but  of  doubtful  comjietency  in  histologic 
technic  and  in  exact  knowledge  of  the  microscopic  structure 
of  the  iris.  It  is  thus  that  cei'tain  authors  have  spoken  of 
cysts  formed  by  an  endothelium,  whereas  the  figures  attached 
to  the  text  show,  without  any  possible  doubt,  a  stratified 
pavement  epithelium. 

Before  closing  this  i)athogenic  discussion,  which  remains 
sterile  for  want  of  sufficient  data,  I  wish  to  add  that  there 
is  no  reason  to  be  astonished  at  the  formation  of  aqueous 
humor  by  the  iris.  Without  entering  into  a  digression  on 
this  subject,  which  I  i-eserve  for  a  later  occasion,  I  shall 
content  myself  with  mentioning  the  residt  of  a  recent  ex- 
amination. The  case  in  question  was  a  total  occlusion  of 
the  pupil.  The  anterior  and  posterior  chambers  were  punc- 
tured separately,  one  after  the  other.  At  the  end  of  twenty 
minutes  both  the  anterior  and  the  posterior  chamber  had 
reconstituted  themselves.  I  made  a  second  puncture,  and 
the  chemical  analysis  pi-actised  by  Mestresat  showed  that 
the  liquid  inclosed  in  the  anterior  chamber  contained  a 
fluid  very  similar  to  the  normal  aqueous  humor;  the  more 
abundant  contents  of  the  posterior  chamber  contained  a 
great  deal  of  albumin. 

We  think  it  our  duty  for  the  present  to  confine  ourselves 
to  registering  exact  facts  independently  of  all  doctrinal 
theories  concerning  the  origin  of  the  noi-mal  aqueous  humor. 

20 


THE   DIAGNOSTIC   AND   THERAPEUTIC   USE    OF 
UVEAL  PIGMENT  IN  INJURIES  OF  THE  UVEAL 
TRACT  AND  SYMPATHETIC  OPHTHALMIA* 

ARNOLD  KNAPP,  M.D. 

New  York 

AND 

ALAN  C.  WOODS,  M.D. 

Baltimore,  Md. 

(By  invitation) 

In  a  former  paper  ^  by  one  of  the  authors,  chnical  and  ex- 
perimental studies  on  the  immune  reactions  following  in- 
juries to  the  uveal  tract  were  presented.  These  studies 
showed  that:  (1)  In  an  intra-ocular  injury  involving  the 
uveal  tract  where  normal  healing  took  place  without  the  oc- 
currence of  a  sympathetic  disturbance  in  the  fellow-eye  there 
developed  in  the  blood-serum  a  positive  complement-fixation 
reaction  to  an  antigen  made  from  the  pigment  of  the  uveal 
tract.  (2)  In  the  cases  of  the  intra-ocular  injury  involving 
the  uveal  tract  when  normal  healing  was  delayed,  and  where 
sympathetic  disturbance  in  the  second  eye  sometimes  oc- 
curred, this  complement-fixation  reaction  to  pigment  an- 
tigen was  absent.  Furthermore,  there  was  not  only  the 
absence  of  this  complement-fixation  reaction,  but  in  one  case 
of  sympathetic  disturbance  there  appeared  to  be  a  definite 
hypersensitivness  to  pigment.  Evidence  was  also  presented 
which  led  the  author  to  believe  that  the  occurrence  of  this 
complement-fixation  reaction  was  evidence  of  the  develop- 
ment of  an  immunity  by  the  organism  to  the  pigment,  and 

*  From  The  Herman  Knapp  Memorial  Eye  Hospital,  New  York;  Department 
of  Pathology  and  Bacteriology,  Johns  Hopkins  Medical  School;  and  Depart- 
ment of  Ophthalmology,  Johns  Hopkins  Hospital. 
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gave  definite  protection  against  the  outbreak  of  a  sympa- 
thetic disturbance  in  the  fellow-eye.  Further,  it  seemed  clear 
that  the  failure  to  develop  this  complement-fixation  reaction 
was  evidence  of  the  failure  to  develop  an  immunity,  and  was 
so  attended  by  a  persistence  of  inflanmiatory  symptoms  and 
the  liability  to  the  development  of  a  sympathetic  disturb- 
ance in  the  fellow-eye. 

The  possible  clinical  use  of  this  phenomenon  for  the  pur- 
pose of  early  information  as  to  the  prognosis,  in  any  given 
case  of  intra-ocular  injury  involving  the  uveal  tract,  is  at  once 
evident.  Should  these  before  reported  facts  hold  true,  the 
development  in  the  blood-serum  of  a  positive  complement 
fixation  against  pigment  antigen  would  warrant  the  surgeon 
in  giving  a  favorable  prognosis,  and  allow  him  to  leave  the 
injured  eye  without  fear  of  the  development  of  a  sympathetic 
disturbance  in  the  fellow-eye.  On  the  other  hand,  the 
failure  to  develop  a  positive  reaction  would  give  definite  in- 
formation to  the  surgeon  that  sympathetic  ophthalmia  was 
an  event  to  be  feared,  and  would  allow  removal  of  the  in- 
jured eye  before  the  outbreak  of  the  sympathetic  disease. 

Likewise  the  possibility  for  the  therapeutic  use  of  uveal 
pigment  in  a  sympathetic  ophthalmia  is  manifest.  Inso- 
much as  the  hypersensitivity  predisposes  to  the  outbreak  of 
the  disease,  and  an  immunity  protects  against  the  disease, 
as  soon  as  a  hypersensitivity  is  demonstrable,  the  self-evident 
course  is  to  desensitize  the  patient,  and  then,  as  a  therapeutic 
measure,  proceed  either  to  active  or  passive  immunization. 

It  is  the  purpose  of  this  paper  to  report  cases  of  intra-ocular 
trauma  involving  the  uveal  tract,  in  which  this  serum  com- 
plement-fixation reaction  against  uveal  pigment  was  used 
as  a  diagnostic  procedure  to  determine  the  status  of  the  case 
as  regards  the  possible  outbreak  of  sympathetic  ophthalmia. 
Further,  one  case  of  malignant  sympathetic  ophthalmia  is 
reported  in  which  uveal  pigment  was  used  as  a  therapeutic 
procedure. 
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The  Diagnostic  Use  of  the  Serum  Complement-Fixa- 
Tiox  Reactiox  agaixst  Uveal  Pigmext 

The  serums  from  17  cases  of  intra-ocular  injury  involving 
the  uveal  tract,  occurring  in  the  private  and  dispensary 
practices  of  the  authors,  were  examined  in  the  complement- 
fixation  reaction  against  an  antigen  of  uveal  pigment.  The 
technic  of  the  reactions  and  the  preparation  of  the  antigen 
have  been  previously  reported. - 

Grouping  these  cases  according  either  to  the  results  of  the 
reaction  or  the  clinical  picture  and  result,  they  fall  into  three 
rather  general  groups.  The  first  group  comprises  11  cases 
which  gave  a  positive  complement-fixation  reaction,  and 
which  healed  without  the  occurrence  of  any  sj^mpathetic  dis- 
turbance. In  three  of  these  cases,  however,  for  one  or  an- 
other reason  enucleation  was  performed.  The  second  group 
comprises  three  cases  which  all  showed  negative  complement- 
fixation  reactions,  and  at  the  same  time  showed  more  or  less 
severe  signs  of  a  sympathetic  disturbance.  The  third  group 
comprises  three  cases  which  showed  alarming  sjTiiptoms  in 
the  injured  eye,  but  without  any  manifestation  of  sympa- 
thetic disturbance  in  the  second  eye,  and  gave  negative  reac- 
tions. 

Group  I. — The  following  reports  are  of  the  cases  in  which 
the  blood-serum  showed  a  positive  complement-fixation  re- 
action against  pigment  antigen,  following  wounds  of  the  uveal 
tract. 

No.  1. — Struck  in  left  eye  April  16,  1921,  by  a  piece  of  steel; 
wound  of  entrance,  lower  corneal  margin.  The  splinter  of  steel 
passed  back  through  the  iris  and  was  localized  b}'  a:-ra3'  in  the  region 
of  the  lower  ciliary  processes.  Size  of  splinter  was  12  x  2  mm.  Re- 
moved by  magnet  extraction  April  17,  1921.  Serum  reaction 
against  pigment  antigen  on  May  2,  1921,  was  +  -(-  +  and  May  21, 
1921,  +  +  +.  Injured  eye  graduall}^  underwent  phthisis.  In 
March,  1922,  injured  eye  was  small,  sightless,  and  not  inflamed. 
Right  eye  held  20,  15  vision  throughout  and  has  remained  free  from 
trouble  to  date. 
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No.  2. — Struck  in  right  eye  by  a  HyiiiK  pi<'C'(!  of  .steel  on  June  13, 
1921.  Wound  of  entrance,  corneoscleral  border.  X-ray  showed 
intra-ocular  splinter  of  steel  13  x  3  nun.  Successfully  removed  by 
magn(>t  extiaction  on  June  14,  1921.  Serum  reaction  against  pig- 
ment antigen  on  June  25,  1921,  was  H — I — h-  Injured  eye  healed 
quickly  and  retained  20/40  vision.  Left  eye  held  normal  vision 
and  has  shown  no  subjective  or  objective  signs  of  disturbance. 

No.  3. — Struck  in  right  eye  on  September  14,  1921.  Perforating 
wound  of  cornea  with  prolapse  of  iris  and  ciliary  body  resulted. 
Prolapsed  tissue  was  excised  within  three  hours  aftei'  accident; 
scleral  suture  and  conjunctival  flap  were  made.  Uneventful  heal- 
ing, but  a  phthisical  eye  resulted.  Serum  reaction  on  October  1, 
1921,  was  H — I — h.  There  was  no  disturbance  of  any  type  in  left 
eye,  but  on  October  26,  1921,  right  eye  was  enucleated  for  cosmetic 
reasons. 

No.  4. — Struck  in  right  eye  December  14, 1921,  breaking  patient's 
spectacles.  There  was  a  perforating  wound  of  right  eye,  involving 
cornea,  iris,  lens,  and  ciliary  body.  Prolapsed  tissue  was  excised 
after  accident.     Traumatic  cataract  developed  and  was  removed. 

The  eye  showed  a  continual  cyclitis  of  varying  intensity,  and 
finally,  starting  about  the  middle  of  February,  gradually  subsided 
with  a  retention  of  20/50  vision  with  correction. 

The  following  were  the  s(M"um  reactions  in  this  case:  December 
14, 1921  =  ±  ;  January  9,  1922  =  +  +  ;  January  21,  1922  =  neg- 
ative.    February  13,  1922  =  +  +  +;  March  27, 1922  =  +  +  +. 

Vision  in  the  uninjured  eye  was  20/15  at  the  time  of  the  accident. 
There  has  at  no  time  been  any  failure  of  the  visual  acuity  or  field  or 
disturbance  of  any  kind. 

This  case  is  of  special  interest  in  that  recovery  was  delayed,  and 
with  this  delay  the  patient  passed  from  a  positive  phase  to  a  neg- 
ative phase,  and  finally  to  a  second  positive  phase,  which  he  has 
steadily  maintained. 

No.  5. — November,  1921,  while  hunting,  was  struck  in  right  eye 
with  spent  shot.     Treated  at  home. 

Examination:  A' -ray:  bullet  down  and  in.  Iridocyclitis  and  de- 
tached retina  below. 

Treatment:    Enucleation,  December  11,  1921. 

December  20,  1921 :  Discharged.  Normal  recovery.  December 
21,  1921:    Serum  reaction  against  uveal  pigments  +  +. 
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No.  6. — November  15,  1921:  Struck  in  left  eye  with  piece  of 
glass. 

Examination :  "  X  "-shaped  penetrating  wound  on  temporal  side, 
over  region  of  cihary  body,  the  wound  being  4  to  6  mm.  long  (No- 
vember 16,  1921). 

Treatment:   Scleral  wound  sutured,  conjunctival  flap. 

Course :  Looked  very  well  for  first  ten  days,  then  eye  became  red, 
ciliary  congestion,  iris  showed  greenish  discoloration.  Vitreous 
exudate.     T — . 

December  9,  1921:  Enucleation.  December  16,  1921:  Dis- 
charged. Right  eye  normal.  December  15,  1921 :  Serum  reaction 
against  uveal  pigment  ^ . 

No.  7. — December  21,  1921:  While  playing  with  knife,  it  struck 
him  in  the  eye. 

Examination:  Perforating  wound  of  cornea,  starting  a  few  milli- 
meters above  limbus  at  12  o'clock,  and  running  downward  for  about 
8  mm.  Iris  cut  above.  Some  vitreous  in  upper  part  of  wound. 
Lens  swollen. 

Treatment:  December  28,  1921 :  Admitted  to  hospital.  Wound 
cleaned  up  and  some  of  cataractous  lens  let  out. 

Course:  January  6,  1922:  Serum  reaction  against  uveal  pig- 
ment negative;  no  immunity.  February  4,  1922:  Serum  reaction 
against  uveal  pigment  -\ — \ — |-.  February  17,  1922:  Discharged. 
Ran  through  a  long-drawn-out  iridocyclitis  with  remissions  and  re- 
lapses. On  exit,  left  eye  nearly  white.  Considerable  cortex  re- 
maining. Capsule  adherent  to  cornea  and  iris  to  capsule.  V.  R. 
E.  =  20/20;  L.  E.  =  hand  movements.  March  20,  1922: 
Lidectomy.     April    15,    1922:     Discharged.     Normal    recovery. 

No.  8. — January  19,  1922:  While  on  street,  was  struck  by  some 
unknown  object  in  right  eye. 

Examination:  Linear  incision  through  cornea  from  9  to  5  o'clock 
and  extending  into  ciliary  body.  Iris  prolapsing,  also  part  of  ciliar}' 
body  and  some  vitreous.     V.  R.  E.  =  light  perception. 

Treatment:  Prolapsing  iris,  ciliary  body  and  vitreous  abscised. 
Wound  closed  with  conjunctival  flap. 

Course:  Made  normal  recovery.  Discharged  Februaiy  7,  1922. 
Vision  =  20/100. 

When  last  seen  in  clinic,  vision  =  20/50  +.  Eye  was  white. 
No  pain.     Left  eye  normal.     Vision  =  20/30. 

Serum  reactions  against  uveal   pigment:    February   1,    1922: 
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No^ativc.  February  13,  1922:  Auti-coinpleineutar}'.  February 
28,  1922:    +. 

No.  9. — September,  1921,  struck  in  ri^ht  eye  with  splinter  of 
steel.     Three    weeks   ago    noticed    ii<i;lit    pupil    larjijer   than    left. 

Examination:  Corneal  scar  lower  nasal  quadrant  with  laceration 
of  iris  and  opacity  of  lens  directly  behind.  Embedded,  in  retina  3 
disc  diameters  below  disc  there  is  an  oblong-shaped  foreign  body 
sunounded  by  degenerated  I'etina  and  choroid.  Numerous  small 
retinal  exudates  surrounding  foreign  body.     Vision  =  20/30. 

Treatment:  Giant  magnet  extraction  through  zonule  and 
anterior  chamber. 

Course:  February  11,  1922:  Scrum  reaction  against  uveal  pig- 
ment +  •  Fel)ruary  17,  1922:  Vitreous  hazy.  Some  edema  and 
cloudiness  about  old  choroidal  scar.  I'ebruary  25,  1922:  Dis- 
charged. Vision  =  20/70.  Eye  white.  Vitreous  clearer.  Fundus 
unchanged.  March  16,  1922:  Readmitted.  Detachment  of 
retina  below.     V.  R.  E.  =  10/200;    L.  E.  =  20/20. 

Left  eye  normal. 

No.  10. — January  2,  1922:  Left  eye  injured  by  wire  in  coasting. 
Prolapsed  iris  abscised.  Ej-e  has  remained  red.  Shrunken.  No 
pain. 

Seen  on  February  6,  1922.  Ciliary  congestion.  Iris  discolored. 
Scar  in  cornea  on  temporal  periphery.  Somewhat  indrawn.  Be- 
ginning phthisis,  faulty  projection. 

Serum  reaction  February  13,  1922:    +  +  +. 

No.  1 1  .* — February  2, 1922 :  Was  struck  in  right  eye  by  nail.  He 
withdrew  nail  following  accident. 

Examination :  Vision  =  hand  movements.  Perforating  wound  of 
cornea  in  lower  nasal  quadrant.  L'is  cut  and  caught  in  wound. 
Lens  cataractous.     Light  projection  good. 

Treatment:   February  6,  1922:  Wound  freed  of  iris. 

Course:  February  14,  1922:  Anterior  synechia  at  site  of  injury; 
some  exudate  back  of  lens.  Eye  very  red.  February  25,  1922: 
Serum  reaction,  negative.  No  immunity.  IVIarch  15,  1922: 
Discharged.  Eye  still  very  red.  T.  normal.  Vision  =  10/200. 
Light  projection  normal.  Lens  subluxated  and  cataractous. 
April  IS,  1922:  Eye  still  red.  No  pain.  T.  normal.  Vision  =  hand 
movements.     Left  eye  normal. 

*  Case  incomplete— no  serum  reaction  has  been  done  since  negative  reaction 
of  February  25th.  Case  is  still  under  observation,  and  is  included  in  this  series, 
insomuch  as  the  report  includes  all  cases  tested  up  to  March  15,  1922. 
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Group  II. — The  following  reports  are  of  cases  in  which, 
following  injuries  of  the  uveal  tract,  the  blood-serum  showed 
negative  complement-fixation  reactions.  These  cases  showed, 
either  at  the  time  of  serum  reactions  or  developing  later, 
disturbances  in  the  second  eye  which  were  believed  to  be 
sympathetic  in  nature. 

No.  12. — Shot  in  head  August  30,  1921,  with  a  shotgun.  Many 
shot  penetrated  skull,  and  one  shot  penetrated  left  eye,  passed 
through  eyeball,  and  lodged  near  nasal  wall  of  orbit.  (Craniotomy 
was  performed  September  3,  1921,  with  removal  of  many  shot. 
Iridectomy  was  performed  on  left  eye  on  September  9,  1921,  for 
removal  of  iris  tissue  incarcerated  in  wound  of  entrance.  Serum 
reaction  on  September  8,  1921,  was  negative.  Serum  reaction  on 
September  30  was  still  negative.  The  eye  was  still  inflamed  and 
sightless.  Enucleation  was  advised  and  refused.  The  child  returned 
to  his  home  in  Virginia  on  October  1,  1921.  On  October  7  an  at- 
tack of  photophobia  with  pericorneal  flushing  in  the  right  eye  was 
reported  by  the  local  physician.  The  child  was  brought  ])ack  to 
Baltimore  on  October  14,  1921.  At  that  time  there  was  still  decided 
photophobia,  but  the  eye  was  otherwise  objectively  negative.  Serum 
reaction  on  October  14,  1921,  was  negative.  Enucleation  of  left 
eye  was  performed  on  October  16,  1921.  Following  enucleation 
the  photopho})ia  of  the  right  eye  disappeared,  and  the  eye  has  re- 
mained entirely  normal  since  then. 

No.  13. — Penetrating  wound  left  eye  1909.  Normal  healing 
with  retention  of  20/70  vision.  In  May,  1921,  some  solder  flew  in 
left  eye,  causing  great  pain,  which  steadily  persisted.  Vision  of 
right  eye  began  to  fail  in  July,  1921.  On  examination,  August 
23,  1921,  the  left  eye  showed  a  displaced  pupil,  back  of  which, 
bulging  the  iiis  forward,  a  foreign  body  could  be  distinctly  seen. 
There  was  a  low-grade  cyclitis,  tension  was  normal;  vision  =  20/70. 
The  right  eye  showed  nothing  objectively  except  marked  vascular 
congestion  of  the  fundus  and  slight  photophobia.  Vision  was 
20/30  with  correction.  Visual  fields  showed  normal  field  in  right 
eye  and  concentric  conti'action  in  left.  A  complete  medical  study 
at  Johns  Hopkins  Hospital  showed  only  negative  results.  Laryn- 
gologic  and  all  other  special  examinations  were  likewise  negative. 
On  August  26,  1921,  the  serum  reaction  with  pigment  antigen  was 
negative.      A  tentative  diagnosis  of  sympathetic  irritation  in  the 
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rij^lit  eye  was  niacle  and  euuck^atioii  of  left  ej'O  advised.  The  patient 
returned  to  his  home  in  North  Carohna,  where  enucleation  was  per- 
formed, and  patient  leported  that,  following  enucleation,  all  symp- 
toms in  right  eye  cleared. 

No.  14. — This  case  of  malignant  sympathetic  ophthalmia  was 
later  treated  by  desensitization  and  immunization  with  uveal 
pigment.  Full  details  are  reported  below.  The  first  serum  reac- 
tion on  December  21,  1921,  at  the  height  of  the  disease,  was  nega- 
tive. 

Group  III. — The  following  reports  are  of  three  cases  in 
which  the  serum  reaction  was  negative  and  in  which  the 
injured  eyes  were  enucleated  as  a  precautionary  measure: 

No.  15.— Struck  in  left  eye  with  a  bit  of  steel  December  12,  1920; 
penetrating  wound  through  ciliary  body  with  intra-ocular  retention 
of  piece  of  steel.  Removed  by  magnet  extraction  on  the  same  day. 
Eye  was  sightless,  and  showed  continual  low-grade  cyclitis,  with 
periodic  violent  relapses.  All  medical  examinations  were  negative. 
Radiograph  showed  no  further  intra-ocular  foreign  body.  January 
17,  1921,  and  February  15,  1921,  the  serum  reaction  against  pig- 
ment antigen  was  negative.  Left  eye  was  enucleated  on  February 
21,  1921.     Right  eye  was  normal 

No.  16. — November,  1911,  was  struck  by  tree  branch,  causing 
perforating  injury  for  which  he  had  been  treated  at  his  home  until 
January  13,  1922. 

Examination:  Marked  pericorneal  congestion.  Perforating 
corneal  wound  just  below  center.  Iris  greenish  and  adherent  to 
wound.    Pupil  occluded.    Light  projection  good.     Vision  =  20/20. 

Treatment:  Enucleation  with  fat  implantation  January  14, 1922. 

Counse:  January  26,  1922:  Discharged.  Normal  recovery. 
Vision  =  20/20.  Serum  reaction  against  uveal  pigment,  Januar}^ 
20,  1922:   Negative. 

No.  17.— Shot  in  right  eye  with  B.  B.  shot  May  14,  1921.  Shot 
penetrated  through  upper  lid  and  sclera  above  cornea. 

Treatment:  Admitted  to  hospital  and  discharged  as  soon  as 
hemophthalmos  had  cleared  up  (June  9,  1921). 

Course:  Came  to  clinic  for  observation.  Had  several  intra-ocu- 
lar hemorrhages.  Tension  gradually  became  soft  and  the  eye 
remained  red.  Light  projection  faulty.  January  6,  1922:  Serum 
reaction   against   uveal   pigment   negative.     January    10,    1922: 
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Admitted  to  hospital.  Enucleation.  Shot  found  outside  globe, 
but  adherent  to  it  near  optic  nerve.  When  last  seen,  April  18, 1922, 
left  eye  normal.     Vision  =  20/20. 

There  were  two  other  cases  in  which  the  serum  reactions  were 
all  negative,  but  these  cases  are  of  academic  interest  only.  They 
were  both  cases  of  old  sympathetic  ophthalmia  which  had  finally 
subsided  following  enucleation  of  the  exciting  eye.  One  case  fol- 
lowed subconjunctival  scleral  rupture  and  showed  a  s\^mpathetic 
ophthalmia  in  the  second  eye,  which  gradually  recovered  following 
enucleation  of  the  injured  eye.  It  is  of  interest  that  this  patient 
showed  a  positive  intradermal  tuberculin  reaction,  confusing  the 
diagnosis.  The  second  case  was  one  of  delayed  sympathetic  oph- 
thalmia in  the  left  eye,  following  a  bayonet  wound  of  the  right  eye. 
When  seen  one  year  later,  the  left  eye  was  nearly  sightless.  The 
right  had  been  enucleated  at  the  time  of  the  sympathetic  disturb- 
ance in  the  left  ej^e. 

Comment. — In  these  cases,  above  reported,  it  is  frankly 
admitted  that  the  presence  or  absence  of  a  positive  comple- 
ment-fixation reaction  was  not  the  sole  index  which  governed 
the  decision  as  to  whether  or  not  an  injured  eye  should  be 
left  or  enucleated.  In  two  cases  enucleation  was  performed 
before  the  blood  was  taken  for  the  serum  reaction,  which  in 
both  cases  was  found  positive.  In  other  cases  the  presence 
of  a  positive  serum  reaction  lead  to  the  temporary  postpone- 
ment of  enucleation,  which  was  later  permanently  abandoned 
on  account  of  the  favorable  outcome  of  the  case.  Yet  an 
analysis  of  those  cases  which  gave  positive  results,  excluding 
the  two  cases  in  which  the  picture  is  confused  owing  to 
enucleation  having  been  performed  prior  to  the  discovery  of 
a  positive  blood,  shows  a  rather  significant  fact.  Had  we 
relied  in  these  cases  upon  a  positive  serum  reaction  as  the 
index  of  when  not  to  remove  an  injured  eye,  our  faith  would 
have  been  justified.  In  other  words,  the  occurrence  of  a 
positive  serum  reaction,  irrespective  of  the  condition  of  the 
injured  eye  at  the  time  the  reaction  was  done,  was  alwaj^'s 
followed  in  time  by  a  subsidence  of  inflammation  without 
any  manifestation  of  sjinpathetic  disturbance. 
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Whether  the  opposite  of  this  is  true — that  a  negative  reac- 
tion is  sufficient  indication  to  remove  an  injured  eye  for  fear 
of  a  possible  sympathetic  ophthahnia — is  not  so  clear.  Of 
the  seven  cases  which  showed  negative  reactions,  one  is  still 
under  observation,  and  three  at  the  time  of  the  serum  test 
already  showed  or  quickly  developed  signs  of  a  sympathetic 
disturbance.  In  the  remaining  three  cases  we  did  not  wait 
for  a  possible  sympathetic  disturbance  to  develop — the 
injured  eyes  were  enucleated.  But  these  three  cases  all 
showed  a  long-standing,  chronic  cyclitis,  the  eyes  clinically 
appearing  dangerous.  So  in  all  three  enucleation  was  justi- 
fied by  the  clinical  symptoms  alone. 

In  the  absolute  interpretation  of  negative  results  other 
factors  must  be  considered.  In  the  first  place,  the  blood 
serum  practically  never  becomes  positive  before  ten  days 
after  the  injury,  and  frequently  never  becomes  positive 
before  four  weeks.  Furthermore,  as  is  illustrated  by  case 
No.  4,  Group  1,  the  patient  may  go  from  a  positive  phase  to  a 
negative  phase,  and  then  finally  to  a  positive  phase.  If  one 
or  two  negative  reactions  were  taken  as  a  definite  indication 
for  the  removal  of  an  injured  eye,  eyes  might  so  be  needlessly 
removed,  for  in  a  few  weeks  more  it  is  possible  that  the  pa- 
tient might  go  into  a  permanent  positive  phase,  and  be  auto- 
matically protected  against  sympathetic  ophthalmia.  There- 
fore, if  the  serum  reaction  is  negative,  the  time  interval  after 
injury  must  be  first  considered.  However,  if  six  weeks  after 
injury  the  patient  has  failed  to  develop  a  positive  reaction, 
it  seems  unlikely,  from  the  information  we  now  have,  that  a 
positive  reaction  will  ultimately  develop.  In  such  cases  the 
possibility  of  sympathetic  ophthahnia  and  enucleation  of  the 
injured  eye  should  be  carefully  considered. 

There  is  one  further  point  to  be  considered  in  the  inter- 
pretation of  positive  results.  That  point  is  this:  Is  the 
immunity  indicated  by  a  positive  reaction  permanent,  or  is 
the  immunity  likely  to  fail  and  the  patient  later  become 
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susceptible  to  sj'mpathetic  ophthalmia?  This  question  is 
very  difficult  to  answer.  We  have  seen  one — and  only  one — 
case  go  from  an  initial  positive  phase  to  a  negative  phase,  and 
this  patient  later,  within  three  weeks  after  entering  the  nega- 
tive phase,  again  became  positive,  and  has  so  remained.  An 
immunologic  fact  is  known  which  may  be  somewhat  analo- 
gous to  this  reaction.  In  an  animal  experimentally  immu- 
nized by  repeated  injections  of  foreign  protein  each  fresh 
injection  is  followed  by  a  temporary  decrease  in  the  anti- 
body titer.  If  the  original  titer  is  not  very  high,  this  decrease 
may  throw  the  animal  from  a  positive  to  a  negative  phase. 
This  reaction  is  followed,  however,  by  a  further  increase 
over  the  original  titer,  so  the  animal  soon  again  becomes 
more  positive  than  before. 

Every  other  case  examined  which  showed  a  positive  reac- 
tion, so  far  as  our  work  has  gone,  has  remained  positive.  Yet 
the  following  fact  is  true:  In  the  earlier  work  in  man  with 
this  complement-fixation  reaction  most  of  the  cases  tested 
were  cases  where  the  traumatism  was  one  year  or  more  old, 
and  it  must  be  admitted  that  positive  reactions  in  these 
cases  were  weaker  than  in  the  more  recent  cases.  From  a 
review  of  the  work  previously  reported  it  seems  clear  that 
immunity,  once  definitely  estabUshed,  will  last  from  two  to 
three  years,  and  probably  much  longer,  but  gradually  will 
become  weaker. 

Summarizing  the  results  shown  by  the  cases  here  reported 
which  showed  positive  reactions,  considered  in  the  Ught  of 
our  previous  studies,  it  seems  probable  that  a  positive  reac- 
tion indicates  a  definite  immunity  to  the  development  of 
sympathetic  ophthalmia  and  that  this  immunity  will  last 
at  least  several  years,  if  not  permanently.  From  these  find- 
ings it  seems,  then,  that  w4th  the  occurrence  of  a  positive 
serum  reaction,  unless  the  clinical  condition  clearly  contra- 
indicated  such  a  course,  the  surgeon  is  warranted  in  not 
enucleating  injured  eyes. 
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The  Therapeutic  Use  of  Uveal  Pigment. — The  basic 
points  thus  far  emphasized  in  our  work  have  been  these:  (1) 
That  the  outbreak  of  sympathetic  ophthalmia  is  dependent 
upon  an  existing  hypersensitiveness  to  uveal  pigment;  (2) 
that  the  occurrence  of  an  immunity  against  uveal  pigment 
protects  against  the  development  of  sympathetic  ophthalmia. 
If  these  two  fundamental  points  hold  true,  as  it  appears  they 
do,  they  point  at  once  to  two  very  definite  measures,  pre- 
ventive and  therapeutic  procedures,  as  regards  sympathetic 
ophthalmia.  The  two  measures  are  these:  (1)  As  a  preven- 
tive or  a  prophylaxis  against  sympathetic  ophthalmia,  the 
obvious  procedure  is  to  remove  the  hypersensitivity  and 
produce  the  desired  inmiunity.  (2)  As  a  therapeutic  meas- 
ure, to  remove  the  one  factor  which  appears  essential  to  the 
outbreak  of  sympathetic  ophthalmia  and  to  substitute  for 
it  the  one  factor  that  appears  to  make  sympathetic  ophthal- 
mia impossible;  in  other  words,  again  to  remove  the  hyper- 
sensitiveness and  produce  an  immunity  to  uveal  pigment. 

With  the  use  of  uveal  pigment  as  a  prophylactic  measure 
we  have  had  no  experience.  The  case  reported  below  is  also 
the  only  instance  in  which  we  have  used  the  pigment  as  a 
therapeutic  agent.  It  may  be  stated  frankly  that  insomuch 
as  this  work  is  scarcely  out  of  the  experimental  stage,  we 
felt  considerable  reluctance  in  using  uveal  pigment  in  man, 
knowing  a  hypersensitivity  to  it  existed,  unless  the  circum- 
stances surrounding  the  case  were  such  as  to  make  any  pro- 
cedure that  offered  the  least  hope  justifiable.  The  case 
below  reported  more  than  filled  these  conditions.  Before 
any  injections  were  made  Professor  Hans  Zinsser  was  good 
enough  to  consult  with  us,  and  it  was  only  after  this  final 
consultation  that  the  procedure  was  undertaken. 

Report  of  a  Case  of  Sympathetic  Ophthalmia 
The  patient  was  a  boy,  aged  eight  years,  who  was  seen  on  Sep- 
tember 10, 1921,  with  an  unhealed  corneal  ulcer  wit h'prolapse  of  iris 
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in  a  dense  scar  occupying  the  lower  half  of  the  right  cornea,  the  re- 
sult of  a  gonorrheal  conjunctivitis  which  began  three  months 
previously.  Vision  was  reduced  to  light  perception,  and  the  tension 
was  increased.  The  attempt  to  preserve  the  eye  seemed  justified; 
on  September  13  an  iridectomy  was  done  upward,  the  defect  in 
the  cornea  was  curetted,  the  prolapsed  iris  removed  as  well  as  pos- 
sible, and  the  corneal  wound  covered  with  a  conjunctival  flap. 
This  healed  and  patient  returned  to  his  home  after  two  weeks  with 
vision  of  2/200. 

He  returned  on  October  31  because  the  other  (left)  eye  had  be- 
come red  three  days  before.  The  left  eye  showed  slight  ciliary 
congestion,  posterior  corneal  deposits,  posterior  synechise.  Vision 
=  20/20.  Tension  normal.  Interior  normal.  The  right  eye  was 
white.  Vision  =  2/200.  The  area  of  the  corneal  defect  covered 
by  a  conjunctival  flap  was  depressed,  and  the  ocular  tension  was 
reduced. 

There  was  no  history  of  indigestion  or  overeating;  urine  was 
normal;  stool  showed  evidence  of  intestinal  fermentation,  and  the 
patient  was  placed  on  a  sugar-  and  starch-free  diet  and  high  colon 
irrigations.  The  eye  was  given  the  usual  treatment.  November 
7,  Vision  =  20/40;  vitreous  hazy;  retinal  veins  engorged.  No- 
vember 9,  right  eye  enucleated.  Serum  reaction  against  uveal  pig- 
ment was  negative,  showing  no  immunity  whatever.  A  large 
cyanid  subconjunctival  injection  was  given;  pilocarpin  sweats  and 
mercurial  inunctions  were  begun.  November  14,  atropin  eczema. 
Left  pupil  contracted;  nodules  appeared  in  iris.  Leukopenia, 
3000;  no  lymphocytosis.  December  8,  Vision  =  20/40.  Deep 
anterior  chamber.  Iris  flat,  with  nodules.  Optic  nerve  blurred; 
retina  hazy.  A  course  of  typhoid  vaccine  was  given  by  Dr.  Bonime . 
Though  these  were  followed  by  the  usual  reactions,  the  leukocyte 
count  did  not  increase  and  the  eye  continued  to  grow  steadily 
worse.  There  was  a  marked  follicular  conjunctivitis  with  pseudo- 
membranes.  The  general  treatment  was  then  changed  to  salicylate 
of  soda  in  large  doses.  The  eye  showed  more  and  more  the  char- 
acteristic changes  of  sympathetic  ophthalmia  with  nodules  in  the 
iris;  peripheric  retraction  of  iris;  complete  synechise  and  capsular 
opacity  in  the  lens.  On  January  5,  1922,  the  injections  of  uveal 
pigment  were  commenced.  The  progress  of  the  eye  disease  did 
not  seem  to  be  particularly  changed.  Anterior  chamber  was 
shallow;  pupil  contracting;  iris  uneven,  flat  total  adhesion; 
tension  increased. 
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January  18,  1922:  The  eye  was  better;  cornea  and  iris  were 
clearer.  T.  =  ;36.  This  iini)n)V(>ineMt  was  only  of  brief  duration, 
and  an  exacerbation  occurred  on  Febi-uary  2,  1922,  when  the  eye 
became  more  red,  harder,  and  there  was  more  exudation  in  the  an- 
terior chamber  and  in  the  iris.  On  January  20,  1922,  eight  days 
after  the  course  of  innmniization  was  completed,  the  serum  reaction 
had  become  H — h,  almost  complete  fixation.  Following  the  exa- 
cerbation of  February  2  the  eye  gradually  improved,  though  the 
condition  of  the  iris  and  lens  remained  about  stationary;  iris  re- 
tracted with  some  anterior  peripheric  adhesions ;  capsular  opacities. 
Tn.  Vision  =  20/200.  Details  in  fundus  not  visible.  The  blood 
examination  on  February  8,  was  -\ — | — h,  showing  complete 
fixation. 

Technic  of  Treatment. — Procedure  with  Uveal  Pigment. — 
The  suspension  of  pigment  used  in  the  case  was  made  up 
as  before  desci'ibed^  and  preserved  with  0.15  per  cent,  tricresol. 
Inasmuch  as  the  pigment  is  denatured  by  heat,  unheated  pigment 
was  given,  the  only  step  taken  for  sterilization  being  the  addi- 
tion of  tricresol,  which  is  sufficient  to  destroy  all  ordinary  non- 
spore-forming  pathogenic  organisms.  The  critical  condition  of 
the  case  ditl  not  allow  sufficient  time  to  undertake  animal  experi- 
ments to  exclude  the  remote  possibility  of  the  presence  of  tetanus 
spores.  Therefore  a  precautionary  intradermal  test  was  made  with 
tetanus  antitoxin.  This  was  positive,  and  the  patient  was  then 
desensitized  with  serum  in  the  usual  manner,  and  then  given  1500 
units  of  tetanus  antitoxin.  An  intradermal  skin  test  with  uveal 
pigment  was  then  made. 

Technic  of  Intradermal  T^.s/ (January  G,  1922).— Three  different 
dilutions  of  the  normal  pigment  suspension  (the  pigment  of  one 
cow's  uveal  tract  to  7.5  c.c.  of  salt  solution  is  called  "normal") 
were  used.  The  solutions  were  1:100,  1:50,  and  1:10.  Using  a 
fine  hypodermic  needle,  small  intradermal  injections,  sufficient  to 
raise  a  bleb  about  one-half  the  diameter  of  a  dime,  were  made  with 
each  dilution  on  the  flexor  surface  of  the  forearm.  A  control  was 
made  with  0.15  per  cent,  tricresol  in  normal  salt  solution.  At  the 
end  of  one  hour  the  three  blebs  where  the  pigment  suspension  had 
been  injected  were  surrounded  by  a  striking  confluent  urticarial 
wheal,  whil(>  the  control  was  practically  negative.  Within  six 
hours  this  urticarial  reaction  had  disappeared.  Since  the  patient 
was  strikingly  hypersensitive  to  uveal  pigment,  we  at  once  pro- 
ceeded with  dcsensitization. 
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Technic  of  Desensitization  (Januaiy  6,  1922). — Intramuscular 
injections  in  the  buttock  were  made  at  two-hour  intervals.  The  so- 
called  "normal"  suspension  was  used  for  the  first  four  doses.  The 
amounts  given  were  1  c.c,  1.5  c.c,  2  c.c,  and  2.5  c.c.  For  the  fifth 
injection  a  suspension  of  twice  normal  strength  was  used — 2.5  c.c. 
(the  equivalent  of  5  c.c.  of  the  normal)  were  given.  There  was  no 
essential  change  in  either  the  blood-pressure,  pulse,  temperature,  or 
respiration  during  this  period  of  desensitization.  The  only  change 
observed  was  a  generalized  urticaria  with  the  resultant  unpleasant 
itching.  This  was  relieved  by  70  per  cent,  alcohol  rub,  and  entirely 
passed  within  sixteen  hom's. 

Technic  of  Itmminization. — On  January  6,  during  desensitization, 
a  total  of  12  c.c.  of  the  normal  suspension  had  been  given,  the  last 
injection  being  the  equivalent  of  5  c.c.  of  the  normal.  On  January 
9,  the  equivalent  of  7.5  c.c.  of  the  normal  (condensed  in  a  bulk  of 
2  c.c.)  were  given  by  intramuscular  injection  in  the  buttock.  On 
January  12,  after  a  second  three-day  interval,  the  final  injection, 
the  equivalent  of  10  c.c.  of  the  normal,  was  given  by  intramuscular 
injection  in  the  buttock.  Like  the  previous  injection,  the  pigment 
was  condensed  in  a  total  volume  of  2  c.c.  Xo  untoward  symptoms 
accompanied  either  of  the  latter  injections. 

Comment. — Sympathetic  inflammation  after  perforating 
ulcers  is  rare. 

Peters^  comments  on  the  fact  that  sympathetic  ophthalmia 
has  been  more  frequently  observed  after  perforation  of  a 
corneal  ulcer  complicating  a  gonorrheal  process,  and  con- 
cludes the  conditions  in  gonorrheal  inflammation  are  more 
favorable  to  a  development  of  sympathetic  ophthalmia  than 
in  other  types  of  keratitis.  As  an  operation  was  performed 
on  some  of  these  cases,  it  may  be  that  the  prolapse  is  not  so 
dangerous  as  the  operation  which  was  undertaken  to  remove 
it.  The  operations  performed  in  these  cases  (quoted  from 
Peters)  were  excision  of  prolapse  (Schieck),  cauterization, 
(Trousseau,  GifTord.  and  Fuchs),  abscission  of  corneal 
staphyloma,  and  conjunctival  suture  (Fuchs). 

In  the  above-described  case  there  seemed  to  be  a  definite 
intestinal  autotoxemia.     Xo  change  in  diet  or  treatment, 
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however,  was  of  any  avail.  There  was  no  lymphocytosis. 
Recent  investigations  on  the  occurrence  of  lymphocytosis  in 
sympathetic  ophthalmia  are  negative.  Treatment  with 
typhoid  vaccines  was  without  avail.  A  leukocytosis  could 
not  be  obtained. 

Enucleation  after  onset  of  sympathetic  ophthalmia  was 
as  usual  without  influence  on  the  course  of  the  iridocyclitis 
in  the  remaining  eye. 

Miscroscopic  examination  of  the  primary  eye  showed  a 
characteristic  diffuse  infiltration  of  the  iris  and  the  adjoining 
iris  angle,  with  mononuclear  lymphocytes,  a  moderate 
infiltration  of  the  ciliary  processes  and  neighboring  vitreous 
body,  and  only  a  few  scattered  foci  in  the  choroid. 

Inasmuch  as  partial  recoveries  have  frequently  been 
observed  in  sympathetic  ophthalmia,  the  inflammation 
having  exhausted  itself,  irrespective  of  the  form  of  treatment, 
it  is  unwarranted  to  draw  any  conclusions  from  a  single  case. 
After  desensitization  and  immunization  of  the  patient  the 
chnical  course,  with  one  slight  and  short  period  of  exacerba- 
tion, came  to  a  standstill;  the  eye  became  white  and  free 
from  irritation  and  has  remained  so. 

Summary 
The  immune  reactions  which  follow  intra-ocular  injuries 
involving  the  uveal  tract  of  the  eye  were  used  in  17  such  cases 
as  a  diagnostic  procedure.  In  10  cases  the  complement- 
fixation  reaction  was  positive.  These  cases  showed  a  normal 
healing  without  the  occurrence  of  any  sympathetic  disturb- 
ance. One  case  is  still  incomplete.  Three  cases  showed 
negative  reactions,  and  of  these,  one  showed  clinically  a 
malignant  sympathetic  ophthalmia,  and  two  showed  definite 
signs  of  sympathetic  irritation.  The  three  remaining  cases 
showed  negative  reactions  and  in  these  cases  the  injured  eyes 
were  enucleated  as  a  precautionary  measure.  Two  other  cases 
of  old  sympathetic  ophthalmia  showed  negative  reactions. 

21 
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The  one  case  of  malignant  sympathetic  ophthahnia 
showed,  in  addition  to  a  negative  blood  reaction,  a  positive 
reaction  to  intradermal  injection  of  pigment.  In  this  case 
uveal  pigment  was  used  as  a  therapeutic  agent.  The  patient 
was  first  desensitized  to  pigment  and  then  actively  immu- 
nized, with  apparently  beneficial  results. 

This  case  of  sympathetic  ophthalmia  occurred  in  a  boy 
aged  eight  after  an  operation  for  a  perforated  corneal  ulcer 
with  prolapse  of  iris  after  gonorrheal  ophthalmia.  The 
inflammation  pursued  a  steadily  progressive  course,  with  all 
the  symptoms  of  the  severe  type  of  sympathetic  disease, 
notwithstanding  every  kind  of  treatment,  diet,  intestinal 
irrigations,  pilocarpin  sweats  and  mercury  inunctions,  large 
doses  of  sodium  salicylate,  typhoid  vaccination  and  finally 
immunization  with  uveal  pigment. 

The  active  process  lasted  for  three  months  and  has  now 
been  stationary  for  two  months.  Vision  =  6/60.  Peripheric 
retraction  and  flat  total  adhesion  of  iris;  capsular  opacities. 
Tension  normal. 
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DISCUSSION 

Dr.  W.  H.  Luedde,  St.  Louis:  About  a  year  and  a  half  ago  I 
was  confronted  with  a  particularly  sad  case  of  retinitis  pigmentosa. 
In  this  family  the  grandfather,  the  father,  mother,  and  now  the 
young  daughter  were  affected.  The  mother  knew  the  utter  hope- 
lessness of  the  prognosis  from  bitter  personal  experience,  and  was 
willing  to  have  anything  tried  on  herself  if  it  might  suggest  a  way 
to  arrest  the  progress  of  the  disease  in  her  sixteen-year-old  daughter. 

After  a  consultation  with  one  of  our  most  able  serologists,  Dr. 
Rudolph  Buhman,  as  to  the  possible  dangers  of  its  use,  I  decided 
to  advise  the  use  of  injections  of  pigment  emulsion  prepared  from 
the  retina  and  choroid  of  calves'  eyes  for  the  mother.     If  no  un- 
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fuvorabh;  results  followed,  and  if  tiieic  resulled  even  a  slight  evi- 
dence of  benefit,  the  injections  would  then  he  used  in  the  daugh- 
ter's case  to  arrest  the  disease  if  possible.  There  was  no  guide  in 
previous  experiences  for  dosage,  etc.,  as  I  found  no  reference  indi- 
cating that  tin's  method  of  treatment  had  been  used.  My  excuse 
for  the  attempt  was  the  total  absence  of  any  hopeful  therapeutic 
suggestion  and  the  bare  possibility  that,  by  the  development  of 
antibodies  through  the  injection  of  the  ennilsion  of  retinal  and 
choi'oidal  pignuMit  and  substance,  the  destructive  development  of 
retinal  pigmentation  might  be  arrested.  The  material  was  secured 
and  prepared  l)y  Dr.  Buhman  at  St.  Luke's  Hospital  according 
to  his  own  method,  which  I  find,  since  hearing  this  paper,  is  prac- 
tically identical  with  that  of  Dr.  Woods.  Dr.  Buhman  recom- 
mended beginning  with  a  dose  of  two  minims,  to  be  repeated  in 
four  or  five  days,  with  an  increase  of  one  minim  at  each  injection 
until  some  sort  of  general  or  focal  reaction  was  observed.  The 
mother  showed  no  such  reaction  until  the  fourth  injection,  when 
a  mod(Mate  ui'ticaria  and  notic(^able  loss  of  visual  acuity  and 
diminution  of  the  field  of  vision  seemed  to  indicate  a  specific  reac- 
tion. She  recovered  from  this  loss  with  a  slight  improvement, 
which  was  retained  at  the  last  examination  several  months  ago. 
The  same  course  of  treatment  was  begun  with  the  daughter  at  the 
close  of  school  last  year  with  a  similar  reaction  on  the  visual 
acuity,  but  without  urticaria  or  general  disturbance.  She  also 
recovered  her  vision  with  slight  improvement  and  has  retained  it 
since,  with  a  perfect  visual  field. 

In  a  third  ca.se,  outside  of  this  family,  where  the  treatment  was 
begun  three  months  ago,  a  similar  negative  phase  in  the  ocular 
reaction  was  noted  after  several  injections  with  recovery  after 
several  days.  Does  this  denote  a  specific  focal  reaction  and  does  a 
destructive  development  of  pigment  bear  any  relation  to  the  loss 
of  vision  in  retinitis  pigmentosa  and  has  this  treatment  any  real 
value?  Frankly,  1  don't  know  as  yet.  Its  use  seemed  justified  by 
the  assurance  of  the  serologist  that  no  serious  risk  was  incurred, 
and  by  the  desire  of  the  patient  to  try  the  experiment  when  I 
suggest(Hl  it.  The  time  is  too  short  and  number  of  cases  too  small 
for  general  conclusions,  even  thougli  in  each  case  the  results  thus 
far  are  entirely  satisfactory. 

In  regard  to  sympathetic  ophthalmia,  I  may  add  that  my  limited 
experience  confirms  the  ol)servation  recorded  by  Dr.  Knap[)  that 
cases  of  iris  pi'olapse  after  destruction  of  the  cornea  from  gonor- 
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rheal  infection  have  shown  no  tendency  to  produce  sympathetic 
inflammation  except  in  one,  where  attempts  were  made  to  reduce 
the  staphyloma  by  repeated  incisions. 

Dr.  Arnold  Knapp  (closing) :  I  feel  that  the  value  of  this  test 
should  be  its  confirmation  of  our  clinical  diagnosis  of  sympathetic 
ophthalmia.  Dr.  Woods  has  brought  out  one  important  point, 
and  that  is:  There  is  a  loss  of  immunity  in  these  cases  after  a 
certain  length  of  time.  Now  there  are  cases,  which  are  not  infre- 
quent, where  the  sympathetic  process  occurs  many  years  later, 
after  the  eye  has  apparently  quieted  down.  If  in  these  cases  the 
serum  reaction  should  prove  negative,  are  we  not  apt  to  be  misled? 


OCULAR  MANIFESTATIONS  IN  A  CASE  OF  HYPO- 
PHYSEAL SYPHILIS 

F.  PHINIZY  CALHOUN,  M.D. 

Atlanta,  Ga. 

The  clinical  aspect  of  a  case  of  hypophyseal  disease  with 
primary  or  neighborhood  syphilitic  manifestations  is  here 
reported,  mainly  on  account  of  the  comparative  infrequency 
of  the  complication  and  the  difficulties  encountered  in  arriv- 
ing at  a  definite  conclusion. 

Cases  of  acquired  or  congenital  syphilis  of  the  hypophysis 
are  mentioned  in  the  literature  of  neuro-surgery,  and  obvi- 
ously most  of  those  cases  were  found,  or  at  least  the  clinical 
diagnosis  confirmed,  by  autopsy.  De  Schweinitz's*  article 
upon  a  similar  topic  reports  much  of  the  recent  literature  to 
which  the  reader  is  referred. 

History:  An  unmarried  woman,  aged  twenty-four  years,  was 
first  seen  April,  1921,  with  defective  vision  as  the  principal  com- 
plaint, which  dated  back  about  two  months.  Thei'e  were  other 
important  points  in  the  history  which  should  be  here  recorded:  (1) 
An  increase  of  weight,  that  is,  a  gain  from  190  pounds  at  the  age  of 
eighteen,  to  the  present  weight  of  255  pounds;  (2)  polyuria,  as 
long  as  she  could  remember;  (3)  polydipsia  since  childhood;  (4) 
*  De  Schweinitz:  Arch,  of  Ophth.,  L.  No.  3,  p.  20.3. 
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bitemporal  headaches;  (5)  irregular  and  scant  menstruation  for 
five  years,  when  she  put  on  excessive  weight,  and  (6)  anaphrodisia. 

The  other  extracts  of  the  history  are  taken  from  notes  made  by 
Dr.  Chas.  E.  Dowman  and  Dr.  J,  E.  Paullin,  consultants  in  the  case. 

I'amily  History:  This  was  negative  for  tuberculosis,  cancer,  and 
neurologic  diseases.  The  father,  mother,  and  five  brothers  were 
living  and  well.  Two  children  died  in  infancy.  The  mother  mis- 
carried at  fourth  month  of  pregnancy. 

Past  History:  Except  for  diseases  of  childhood,  the  patient's 
health  was  always  good.  There  was  a  histoiy  of  scarlet  fever,  com- 
plicated with  a  right  otitis  media  which  permanently  impaired  the 
hearing.  Five  years  ago  she  had  fainting  spells,  and  in  one  attack 
she  was  unconscious  many  hours.  About  this  time  she  was  knocked 
down  by  a  train,  but  there  was  no  head  injury  or  unconsciousness. 
She  finished  high  school  at  sixteen  years,  since  which  time  she  has 
worked  with  her  father  in  a  railroad  ticket  office. 

Physical  Examination :  Patient  stout,  with  abundance  of  subcu- 
taneous fat;  skin  dry  and  coarse;  absence  of  hair  in  the  axillae,  but 
a  good  supply  on  the  head  and  pubis.  The  hands  were  large,  the 
fingers  tapered,  and  there  were  large  crescents  on  the  nails.  The 
teeth  were  good. 

The  cranial  nerves  were  normal  except  the  optic  (see  eye  exami- 
nation). There  was  no  disturbance  in  the  function  of  the  cerebrum 
or  cerebellum,  and  all  reflexes  were  negative. 

The  thyroid  gland  was  not  palpable.  The  heart  and  lungs  were 
normal.    The  blood-pressure  was  134/74. 

The  urine,  blood,  and  spinal  Wassermann  tests  were  negative. 
The  blood-sugar  test  was:  Before  glucose,  .140  per  cent.;  one  hour 
after  glucose,  .220  per  cent. ;  two  hours  after  glucose,  .180  per  cent. 
The  urine  one  hour  and  one  and  one-half  hours  afterward  contained 
a  faint  trace  of  sugar.     All  other  specimens  were  negative. 

The  nose  and  sinuses  were  negative  for  infections.  The  right 
ear-drum  was  contracted  and  scar  tissue  was  present.  The  tonsils 
had  been  cleanly  removed.  X-ray  showed  a  box-shaped  sella, 
measuring  14  x  14  x  14  mm.,  with  apparently  no  bone  erosion. 

The  Eye  Examination:  V.R.E.,  20/50;  L.E.,  20/40,  unim- 
proved. The  external  appearance  of  the  eyes  was  normal;  the 
motility  was  good  and  there  was  no  diplopia.  The  pupils  were  of 
normal  size,  and  reacted  normally  to  the  usual  stimuli.  The  media 
were  clear.  The  right  disc  showed  a  swelling  of  5  D.;  there  were  a 
few  splotches  of  retinal  hemorrhages  above  the  disc,  and  a  few 
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\'ellowish  dots  arranged  in  radiating  lines  in  the  macular  region. 
The  veins  were  greatly  engorged  and  tortuous,  while  the  arteries 
were  of  normal  size.  The  chorioretina  did  not  show  any  abnormal 
pigmentation  suggestive  of  congenital  syphilis. 

The  left  disc  was  likewise  swollen,  measuring  3  D.,  and  the  veins 
were  engorged.  No  retinal  hemorrhages,  exudates,  or  pigmentation. 

The  fields  showed  marked  peripheral  contraction  for  form, — ■ 
within  20  degrees, — with  central  relative  scotomata  for  colors.  The 
blind  spots  were  slightly  enlarged. 


The  fields  show  marked  irregular,  peripheral  contractions  for  form,  and 
relative  central  color  scotomata.  After  the  decompression  operation  the  fields 
became  more  full,  and  eventually  assumed  normal  proportions. 

It  was  agreed  that  there  was  definite  clinical  evidence  of  a  hj'po- 
physeal  disturbance  (dystrophia  adiposa  genitalis)  without  hemi- 
anopsia, and  on  account  of  the  choked  discs  a  subtemporal  decom- 
pression was  at  least  advisable  to  preserve  vision.  This  operation 
was  performed  April  19,  1921,  by  Dr.  Dowman  under  local  anes- 
thesia without  discomfort  to  the  patient.  The  brain  was  not 
unduly  tense,  and  there  was  nothing  unusual  in  the  exposed  area. 
A  small  amount  of  fluid  from  the  right  ventricle  was  withdrawn 
under  no  pressure.  It  showed  a  slight  increase  in  globulin,  a  cell 
count  of  140  per  c.mm.    A  specimen  for  a  Wassermann  was  lost. 

Recovery  from  the  operation  was  prompt,  and  the  vision  im- 
proved, but  the  bitemporal  headaches  persisted.    Glandular  feed- 
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ing  (alternate  doses  of  thyroid  and  pituitary  gland)  was  given  for 
two  months,  at  the  end  of  which  time  no  change  was  noted  in  her 
symptoms,  except  the  continued  improvement  in  vision,  fields,  and 
the  appearance  of  the  discs.  In  September  a  mild  attack  of  plastic 
iritis  developed  in  the  right  eye,  which  was  treated  locally  in  the 
usual  way,  with  the  addition  of  the  iodids  internally  and  mercurial 
rubs.  In  two  weeks  this  complication  disappeared.  The  papill- 
edema had  subsided  considerably,  but  the  spoke-like  exudates  in 
the  macular  region  of  the  right  eye  had  increased  to  a  full  star,  and 
the  left  eye  was  now  similarly  affected. 

Inasmuch  as  there  had  been  no  material  benefit  or  improvement 
in  her  condition  with  the  exception  of  vision,  yet  there  remained  a 
considerable  swelling  of  both  discs,  the  patient  was  advised  to  re- 
turn to  the  hospital  for  another  general  and  neurologic  examination, 
including  a  vestibular  stimulation.  No  new  evidence  was  thereby 
gained.  To  definitely  exclude  a  cerebral  tumor,  35  c.c.  of  ventricu- 
lar fluid  was  drawn  from  the  right  ventricle  under  fair  pressure,  and 
30  c.c.  of  air  replaced.  A  ventriculography  failed  to  show  anj'^  filling 
defect  of  any  of  the  ventricles  in  any  position.  From  this  study  a 
cerebral  tumor  was  excluded.  This  ventricular  fluid  showed  a 
Wassermann  +-f  +  -f,  normal  globulin,  no  glucose  reduction,  and 
a  normal  cell  count. 

Cerebral  syphilis,  until  the  attack  of  iritis,  had  not  been  sus- 
pected on  account  of  negative  Wassermann  tests,  but  with  this 
recent  information  at  hand  a  final  opinion  was  expressed  that  there 
was  a  probable  syphilitic  lesion  involving  the  hypophysis,  and  ac- 
cordingly appropriate  treatment  was  pushed  to  toleration,  includ- 
ing four  injections  of  salvarsan.  Within  a  reasonable  time  the 
headaches  subsided,  there  was  a  decided  reduction  in  weight,  and 
the  vision  and  fundus  picture  had  returned  to  normal,  except  for 
some  tissue  changes  in  the  disc  which  one  would  expect  in  pro- 
longed edema. 

The  patient  has  been  seen  at  intervals,  even  recently,  and  her 
condition  is  excellent,  in  that  she  is  free  of  headaches  and  the  eyes 
are  normal;  but  the  polyuria  persists  and  the  menses  are  still  scant 
and  most  irregular,  and  her  weight  has  increased  to  261  pounds. 

Comment. — It  is  manifestly  a  matter  of  diagnostic  specula- 
tion to  definitely  describe  and  locate  the  lesion  which  would 
have  produced  the  chain  of  symptoms  including  the  eye  com- 
plications.    But  in  reviewing  the  history  one  must  be  im- 
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pressed  with  three  outstanding  facts:  (1)  An  acute  condition 
within  the  skull,  made  known  by  certain  optic  nerve  changes 
indicative  of  intracranial  pressure;  (2)  a  chronic  process  or 
an  impaired  function  of  the  hypophysis,  evidenced  by  ob- 
jective signs,  and  a  fairly  typical  history  of  hypopituitarism; 
(3)  laboratory  evidence  and  a  clinical  sign  (iritis)  of  syphilis. 

On  account  of  the  prominent  features  of  a  hypophyseal 
disturbance,  it  was  only  natural  to  associate  the  cause  of  the 
papilledema  with  some  lesion  within  proximity  to  that  gland, 
and  as  facts  developed  that  lesion  unquestionably  was 
syphilitic.  I  know  of  no  means  to  decide  whether  this  infec- 
tion was  congenital  or  acquired.  There  were  no  congenital 
stigmata,  including  the  absence  of  chorioretinal  changes  seen 
in  congenital  syphilis,  and  if  the  infection  was  acquired,  it 
probably  was  extragenitally  contracted  in  childhood. 

In  the  establishment  of  a  diagnosis,  then,  two  working 
hypotheses  may  be  considered:  (1)  That  the  pituitarj^  gland 
was  primarily  syphilitic,  and  the  acute  symptoms  "were  mani- 
festations of  a  breaking  down  or  gummatous  process ;  (2)  the 
gland,  already  in  a  state  of  hypof unction,  was  secondarily 
involved  by  a  localized  syphilitic  exudation,  with  the  forma- 
tion of  neighborhood  gummy  tumors,  or,  as  Starr  expresses  it, 
"a  chronic  syphilitic  hyperplastic  inflammation  with  cellular 
infiltration  of  the  meninges." 

In  favor  of  the  idea  of  a  primary  glandular  involvement,  to 
which  I  am  inclined,  one  could  readily  assume  that  the 
growth,  having  reached  large  proportions  from  a  "breaking- 
down  process,"  blocked  the  foramina  of  Monro,  and  the 
distended  lateral  ventricles,  with  choked  discs  as  a  sign  of 
increased  cerebral  pressure,  were  natural  consequences. 

Gushing*  mentions  a  case  diagnosed  clinically  as  cerebral 
syphilis  with  polyuria  and  polydipsia  as  prominent  symp- 
toms, which  improved  under  the  iodids.  The  same  author 
likewise   reports   another   instructive   case   of   unsuspected 

*  Gushing:   Pituitary  Body  Disorders,  p.  233. 
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gumma  of  the  hypophysis  found  by  autopsy,  with  glycosuria, 
polyuria,  and  early  choked  discs,  as  prominent  symptoms. 

The  abnormal  sugar  tolerance  of  this  case,  while  unusual 
for  true  types  of  hypopituitary  disorders,  is  not  at  variance  to 
the  diagnosis,  according  to  the  following  explanation  and 
opinion  of  Dr.  Paullin: 

"The  pati(Mit  very  dofinitoly  shows  an  abnormal  toloranco  for 
glucose  and  perhaps  an  abnormal  carljohydrate  metabolism.  While 
it  is  not  suggestive  of  a  pituitary  disorder,  at  the  same  time  it  is  not 
completely  negative  evidence  that  such  a  disorder  does  exist.  It  is 
entirely  possible  that  the  pituitary  di.sease,  having  existed  for  the 
length  of  time  that  it  has,  has  caused  other  glands  to  furnish  evi- 
dence of  disordered  secretion,  and  this  perhaps  is  the  reason  why  we 
have  in  this  patient  an  abnormal  curve  such  as  is  exhibited.  I 
believe  that  there  is  not  only  a  disorder  of  the  pituitar}^,  but  also  of 
the  thyroid  and  ovary  as  well." 

One  would  hardly  expect  the  complete  disappearance  of 
those  symptoms  comprising  Frohlich's  syndrome,  which  were 
caused  by  structural  changes  of  many  years'  duration  within 
the  hypophysis,  and  which  alteration,  as  has  been  intimated, 
affected  many  of  the  other  ductless  glands  of  the  body. 


CASE  OF  HYPOPHYSEAL  DISEASE  PROBABLY  OF 
SYPHILITIC  ORIGIN 

BEN   WITT   KEY,    M.D. 

New  York 

The  ever-doubtful  diagnosis  of  intracranial  disease,  and 
yet  often  too  certain  conclusions  arrived  at  through  clinical 
and  laboratory  tests,  furnishes  always  a  fascinating  study 
to  those  interested  in  differential  diagnosis  and  in  ferreting 
out  important  data  relating  to  an  individual  case.  With 
this  in  mind,  but  especially  because  it  presents  certain  im- 
portant studies  just  now  being  entered  upon  by  numerous 
observers  in  other  and  broader  channels  of  research  than 
ours,  I  beg  leave  to  relate  the  following  case  report : 
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G.  T.  (Hospital  No.  30863),  aged  nineteen  years,  came  to  the 
clinic  of  Dr.  W.  E.  Lambert,  New  York  Eye  and  Ear  Infirmary, 
August  16,  1920,  complaining  of  diplopia,  left  convergence,  greatly 
reduced  vision  in  the  left  eye,  intense  constant  headache,  and 
nausea  with  frequent  vomiting. 

History  of  Present  Ulness. — Six  weeks  prior  to  admission  he  had 
noted  diplopia  from  time  to  time,  coming  on  with  headache,  dizzi- 
ness, and  nausea,  and  his  vision  cloudy,  especially  in  the  left  eye. 
These  attacks,  which  at  first  he  regarded  as  "bilious,"  had  become 
more  frequent,  when  about  two  weeks  before,  nausea,  headache, 
and  dizziness  gradually  becoming  constant,  progressing  to  such 
severity  that,  together  with  marked  diplopia  and  loss  of  vision, 
especially  in  the  left  eye,  he  was  rendered  incapable  of  work.  He 
had  lost  no  weight,  in  fact,  had  been  in  excellent  health;  was  not 
sure  but  that  he  had  gained  in  weight  recently.  His  appetite  had 
been  good,  but  the  nausea  and  headache  led  him  to  believe  that 
his  stomach  was  at  fault,  and  he  had,  therefore,  sought  aid  at  the 
hands  of  his  family  physician.  Other  symptoms  indicating  cardiac, 
kidney,  or  pulmonary  disturbance  had  not  been  present. 

His  mother  had  noted  that  he  had  become  very  drowsy  at  times, 
especially  during  the  past  two  weeks.  He  would  sleep  for  short 
periods  during  the  day,  awaking  with  intense  headache  and  dizzi- 
ness, and  apparently  not  refreshed.  During  the  night  he  would 
sleep  at  intervals.  When  awake,  he  appeared  "stupid"  or  "ex- 
hausted" at  times.    During  the  past  two  days,  unbearable  pain. 

Previous  Medical  History. — The  patient  has  always  been  strong 
and  well;  severe  type  of  measles  when  ten  years  of  age  being  the 
only  illness  of  childhood.  He  denies  gonorrhea  and  syphilis,  in- 
sisting he  has  never  had  a  chancre  or  "sore"  of  any  kind,  the  only 
skin  eruption  being  that  of  measles  nine  years  before,  at  which  time 
he  was  very  ill  and  received  fairly  prolonged  treatment. 

Social  and  Family  History. — He  has  been  a  steam  mechanic  by 
trade  for  the  past  four  years.  Married  five  months  ago.  He  has 
not  used  alcohol;  has  indulged  in  tobacco  but  ver}^  moderately; 
tea  and  coffee  not  to  excess.  His  father  and  mother  are  living  and 
well;  one  sister  eighteen  years  old  in  good  health. 

Physical  Examination. — The  patient  appeared  in  excellent 
physical  condition,  color  good,  no  excess  of  fat,  but  strong  and 
muscular  in  build,  well  proportioned,  and  weighing  176  pounds; 
5  feet  ll-^  inches  tall;  skin  normally  warm  and  moist;  normal 
axillary  and  pubic  hair;  genitalia  normal;  patella  reflexes  normal. 
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Ocular  Examination. — V.R.E.,  20/30,  unimproved;  L.lv,  10/200 
(occontric),  unimproved.     Moderate  hypcrmetropia  in  each  eye. 

There  was  marked  paralytic  couvtM-gence  of  the  left  eye,  meas- 
uring; 25  (l(>grees;  outward  motiUty  Hmited  but  not  entirely  lost, 
five  to  ten  defj;i'('es  remaining;  vertical  rotation  was  unaffected. 
Paralysis  of  the  external  rectus  of  the  left  eye  was  definitely 
present.  Motility  of  the  right  eye  was  normal.  There  was  no 
exophthalmos;  no  nystagmus. 

Tile  lids  were  normal;  no  conjunctival  reaction;  cornea)  normal; 
pupils  slightly  une(iual,  the  right 'S}^  nun.,  left  4  mm.,  and  slightly 
oval  in  vertical  meridian,  both  responding  to  light  and  convergence 
— the  left  not  so  promptly  as  the  right. 

The  ophthalmos(!ope  revealed  in  the  right  eye  normally  clear 
media,  choking  of  the  disc  with  an  elevation  of  5  diopters,  only  a 
few  small  feather-like  hemorrhages  about  the  papilla,  no  splashes 
or  drop-like  hemorrhages,  no  white  spots,  no  pigmentation,  no 
detectable  macula  change.  The  media  of  the  left  eye  contained 
many  fine,  dust-like  particles,  the  disc  choked  to  an  elevation  of  6 
diopters,  numerous  small  fresh  retinal  hemorrhages  about  the 
papilla,  very  moderate  edema  of  the  retina.  The  papillomacular 
region  presented  several  small  exudative  areas  of  deep  involvement, 
with  a  piling  up  of  exudate,  little  or  no  pigment  visible,  giving  the 
unmistakable  picture  of  a  typical  retinochoroiditis  of  the  low-grade 
exudative  type.  No  drop-like  hemorrhages,  no  extensive  retinal 
splashes,  no  old  or  partly  absorbed  hemorrhagic  areas,  no  pig- 
mented spots.  The  retinochoroiditis  appeared  as  though  it  were 
separate  and  apart  from  the  nerve  involvement. 

Fields  of  vision  were  found  to  be  normal  in  the  right  eye  for 
form  and  color;  10  degrees  of  concentric  contraction  in  the  left 
eye  for  form  and  color.  Blind  spots  were  enlarged,  the  left  irregu- 
larly and  larger  than  the  right. 

Further  investigation  led  to  the  following  reports:  The  urine 
was  normal  except  for  a  moderately  high  indican  reaction.  Two 
blood  Wassermann  tests  made  in  different  laboratories  were  re- 
ported negative  with  both  alcohol  and  cholesterin  antigen.  No 
blood-sugar  tests  were  made  at  this  time.  A''-ray  examination, 
made  August  17,  1920  (day  after  admission  to  infirmary),  was 
reported  by  Dr.  George  Dixon  as  follows:  "Large  frontals,  right 
larger  than  left,  and  both  cloudy;  ethmoids  cloudy,  especially 
right  side;  antra  clear;  septum  straight;  sphenoid  large  and 
cloudy;  sella  about  157  sq.  nun.  (uncorrected);  clinoids  normal." 
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The  intranasal  examination  proved  to  be  negative  in  every  detail. 
He  was  referred  for  a  neurologic  examination,  the  report  from 
which  stated  the  diagnosis:  "Brain  tumor,  operation  probably 
inadvisable."  Spinal  fluid  Wassermann  at  this  time  was  not 
advised. 

With  this  data  at  hand  it  was  decided,  in  view  of  the  negative 
intranasal  examination,  but  in  spite  of  the  x-ray  of  cloudy  sinuses 
and  negative  Wassermann  report,  to  administer  mixed  treatment 
in  large  doses  and  to  observe  carefully  the  effect,  repeated  intra- 
nasal examinations  being  made  from  time  to  time.  In  the  course  of 
four  days  there  was  noticeable  improvement,  especially  was  the 
headache  definitely  relieved.  Mercury  inunctions  were  then  added 
to  the  treatment,  and  neo-arsphenamin  was  injected  intravenously. 
At  the  end  of  ten  days  marked  improvement  was  evident.  At 
the  end  of  two  weeks  he  was  almost  entirely  free  of  headache,  and 
the  abducens  palsy  had  improved;  in  another  week  there  were 
very  definite  curative  changes  observed  in  the  fundus  of  each  eye. 
Since  that  time  to  the  present  date  this  treatment  has  been  con- 
tinued, courses  of  mercurial  inunctions,  and  potassium  iodid,  also 
Fowler's  solution;  and  neo-arsphenamin  intravenously  have  been 
administered.  The  effect  of  the  treatment  was  not  only  prompt, 
but  it  has  been  continuously  effective. 

At  the  end  of  five  weeks'  intensive  treatment  both  nerve-heads 
receded  to  a  marked  degree,  hemorrhages  had  absorbed,  the 
exudative  retinochoroiditis  had  subsided.  V.R.E.,  20/30;  L.E., 
20/70-1.  He  returned  to  his  previous  occupation  during  the 
month  of  October,  1920  (two  months  after  his  admission  to  the 
hospital),  and  has  been  at  work  quite  regularly  since  that  time. 
On  one  occasion  he  discontinued  his  treatment  for  a  time  and  there 
was  an  early  return  of  intolerable  headache,  dizziness,  and  nausea, 
which,  however,  promptly  responded  to  rigid  treatment.  Re- 
peated blood  Wassermann  tests  have  been  negative,  and  two 
spinal  Wassermann  tests  revealed  nothing  positive.  October  16, 
1920  (two  months  after  his  admission  to  hospital),  his  wife  gave 
birth  to  a  seven  months'  baby,  apparently  in  good  health. 

During  the  five  months  that  followed  he  was  reasonably  free 
from  .symptoms,  but  it  was  observed  that  he  was  showing  signs  of 
excessive  growth,  his  features,  hands  and  feet  were  noticeably 
becoming  larger,  his  arms  longer,  and  his  height  rapidly  increasing. 
These  observations  led  to  an  a;-ray  examination  on  January  17, 
1921,  which  was  reported  as  follows:  "Sinuses  as  before  stated  in 
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previous  x-ray  report,  but  now  the  sella  is  enlarged  to  272  sq.  mm. 
(uncorrected),  with  some  erosion.  Diagnosis,  tumor  of  hypo- 
physis." Further  investigation  revealed  nothing  new  in  the  case. 
On  April  15,  1921  (eight  months  after  his  first  appearance),  he 
had  grown  S^i  inches  in  hoigiit — was  (i  feet  3  inches  tall;  his  fea- 
tures, hands  and  feet  had  groatl}^  eidarged;  his  weight  increased 
from  180  pounds  to  225  pounds;  his  mentality  showed  signs  of 
waning  intelligence;  his  memory  was  slow  and  uncertain,  typically 
acromegalic.  V.H.E.,  20/30;  L.E.,  20/70-1.  Fields  of  vision  showed 
slight  concentric  contraction  to  form  and  color  in  the  right  eye, 
marked  concentric  contraction,  30  degrees,  to  form  and  color  in 


Fig.  1.— Fields  on  April  15,  1921. 


the  left  eye;  no  sloping  of  form  or  color  fields  on  the  temporal  side 
in  either  eye,  as  the  charts  presented  indicate.  Mariotte  blind 
spots  were  enlarged,  the  left,  about  three  times  the  size  of  the  right, 
as  shown  in  the  charts  presented.     (Figs.  1  and  2.) 

A  blood  Wassermann  test  made  by  Dr.  H.  R.  Geyelin  at  that 
time  (May  4,  1921)  was  negative  both  to  alcohol  and  cholesterin 
antigen.  The  blood  count  was  as  follows:  Hemoglobin,  75  per 
cent.,  Talquist  and  Sahh;  red  cells,  5,800,000;  white  cells,  9,400. 
Differential:  Polymorphonuclears,  72.1  per  cent.;  small  lympho- 
cytes, 17.1  per  cent.;  large  lymphocytes,  2.1  per  cent.;  eosinophiles, 
1.1  per  cent.;   transitionals,  2  per  cent.;  basophiles,  1.1  per  cent. 
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Red  blood  cells  morphologically  normal;  very  slight  central 
pallor. 

Dr.  H.  R.  Geyelin's  report  of  the  glucose  tolerance  test  was  as 
follows:  Blood  sugar:  before  glucose,  .135  per  cent.;  blood  sugar: 
one  hour  after  glucose,  .160  per  cent.;  blood  sugar:  two  hours  after 
glucose,  .140  per  cent.  Urine  before  glucose:  Sugar,  none;  diacetic 
acid,  none.  Urine  one  hour  after  glucose :  Sugar,  about  .1  per  cent. ; 
diacetic  acid,  none.  Urine  two  hours  after  glucose:  Sugar,  none; 
diacetic  acid,  none. 

At  the  present  time,  one  year  since  the  above  observations  and 
tests  were  made  (eighteen  months  since  his  admission  to  infirmary), 
he  is  at  work;  he  has  grown  an  inch  in  height  (now  6  feet  414' 
inches),  and  has  gained  15  pounds  (now  240  pounds).  His  memory 
is  slow  and  uncertain.     There  is  now  a  slight  secondary  divergence 


Fig.  2. — Enlarged  blind  spots,  April      Fig.  3. — Enlarged  blind  spots,  April 
20,  1921.  25,  1922. 


of  the  left  eye — 10  degrees;  pupils  slightly  oval,  the  left  a  trifle 
larger  than  the  right;  both  respond  very  sluggishly  to  light,  lout 
fairly  well  to  convergence.  The  fundus  picture  is  that  of  secondary 
atrophy,  partial  in  the  right,  more  advanced  in  the  left ;  both  discs 
entirely  free  of  swelling  and  edema.  The  retinochoroiditis  is  re- 
solved, and  an  irregular,  moth-eaten  appearance  can  be  seen  in 
the  macular  region  of  the  left  eye.  V.R.E.,  20/30-2;  L.E.,  20/100. 
Fields  of  vision  made  April  25,  1922,  are  similar  to  those  found  a 
year  ago,  except  that  there  is  greater  concentric  contraction,  the 
I'ight  contracted  15  to  30  degrees  for  form  and  color,  with  some 
evidence  of  greater  contraction  for  white  on  the  temporal  side,  but 
no  color  quadrant  anopsia;  the  left  contracted  to  10  degrees  about 
the  point  of  fixation,  red  and  blue  being  maintained,  but  green  no 
longer  detected,  as  the  charts  indicate.    The  blind  spots  are  only 


Key  :  Hypophyseal  Disease  of  Syphilitic  Origin      335 

slightly  alterocl  as  compared  with  those  delimited  a  year  ago.  No 
scotoma  was  found  at  any  time.     (Figs.  3  and  4.) 

X-ray  examination  (April  22,  1922)  now  reveals  the  following: 
"Erosion  of  the  sella  turcica  evidently  progressing.  The  greater 
portion  of  the  dorsum  posterioi'ly  beginning  about  the  middle  has 
disappeared,  and  the  posterior  clinoids  are  also  disappearing.  The 
cavity  measures  350  sq.  mm.  (uncorrected).  Diagnosis:  tumor  of 
the  hypophysis." 

Blood-sugar  tests  at  this  time  are  similar  to  those  reported  a 
year  ago,  indicating  a  slightly  lowered  sugar  tolerance. 


Fig.  4.— Fields  in  April  25,  1922. 


For  the  past  twenty  months  he  has  been  almost  constantly  under 
antisyphilitic  treatment.  No  glandular  therapy  was  administered. 
During  this  time  he  has  taken  185  grains  of  mercury;  18,000  grains 
of  potassium  iodid;  and  22  neo-arsphcnamin  injections  intra- 
venously. His  tolerance  to  mercury  and  KI  was  quite  remark- 
able, large  quantities  being  necessary  to  produce  symptoms  of 
saturation. 

Comment. — It  is  hardly  necessary  to  state,  I  think,  that 
during  the  first  few  months  of  treatment  and  observation  of 
this  case  a  positive  diagnosis  was  made  of  intracranial 
gumma,  or  possibly  acute  cerebral  syphilis.    But  in  the  face 
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of  an  apparently  negative  history,  persistently  negative 
Wassermann  tests,  negative  spinal  fluid,  the  birth  of  a 
healthy  child  seven  months  after  marriage  and  two  months 
after  his  admission  to  the  hospital,  with  later  development  of 
acromegalic  gigantism  and  x-ray  findings  of  progressive 
enlargement  of  the  sella,  the  following  questions  naturally 
arise:  Is  this  a  case  of  pituitary  syphihs?  If  so,  hereditarj^ 
or  acquired?  If  not,  is  the  pituitary  involvement  secondary 
to  a  basilar  syphilis,  or  may  the  whole  picture  be  merely  one 
of  tumor  (cyst  or  neoplasm)  of  the  hypophysis  with  unusual 
symptomatology?  Further  differential  diagnosis  than  this 
does  not  appear  reasonable  at  this  time. 

There  is  no  evidence  in  the  history  to  indicate  acquired 
syphilis  unless  perhaps  the  so-called  unusual  attack  of 
measles  nine  years  previously  may  be  significant  in  this 
regard,  but  which  of  itself  cannot  be  relied  upon  for  positive 
diagnostic  purposes.  Furthermore,  syphihs  of  the  gland  is 
uncommon  in  acquired  lues.  Henschen  and  Nager  mention 
only  one  case  of  acromegaly  from  this  type  of  pituitary 
disease.  Cushing  relates  a  case,  No.  47  of  his  series,  re- 
ported in  1912,  of  syphiloma  of  the  hypophysis,  occurring 
in  a  man  thirty-two  years  of  age,  with  glycosuria  and  poly- 
uria and  diagnosed  as  diabetes  mellitus,  whose  history  and 
symptoms  are  almost  precisely  those  of  the  case  I  have  just 
presented,  except  that  in  his  case  acromegaly  did  not  de- 
velop. Given  the  unmistakable  symptoms  and  signs  of 
intracranial  hypertension  which  I  have  related  above,  its 
close  resemblance  to  that  of  Cushing's  case  (which  was 
operated  upon  and  a  syphiloma  of  the  pituitary  disclosed), 
and  the  prompt  and  continuous  response  to  antisyphilitic 
treatment,  does  undoubtedly  throw  suspicion  upon  the 
unusually  severe  attack  of  measles  which  lasted  a  month 
and  required  treatment  for  seven  weeks,  all  of  which  points 
toward  acquired  lues. 

Assuming  that  syphilis  was  the  primary  lesion  affecting 
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the  gland,  it  seems  reasonable  to  conclude  that  enlargement 
with  erosion  of  the  sella  could  readily  follow,  resulting  from 
circulatory  or  other  effect  upon  the  hypophysis  (either 
hypertrophy  or  cystic  formation). 

On  the  other  hand,  can  a  tumor  of  the  gland,  regardless 
of  lues,  be  held  accountable  for  the  symptoms  and  progress 
of  tliis  case?  Certainly  the  character  of  the  symptoms,  the 
choked  disc,  the  x-ray  findings,  the  negative  Wassermann 
and  spinal  fluid,  all  would  indicate  such  a  diagnosis.  But, 
on  the  contrary,  it  does  not  explain  the  retinochoroiditis, 
external  rectus  palsy  (uncommon  in  pituitary  tumor),  early 
lethargy  (almost  pathognomonic  in  syphilis  of  the  pituitary, 
according  to  Walter  Timme),  the  tolerance  of  KI  and 
mercury,  and  finally  the  prompt  and  continuous  response  to 
antisj'philitic  treatment  over  a  period  of  twenty  months, 
with  complete  subsidence  of  marked  choked  disc  in  each  eye. 
It  is  difficult  for  me  to  appreciate  how  an  ocular  condition 
such  as  this  man  presented  could  have  been  due  to  mechani- 
cal pressure  from  a  new-growth  and  could  have  been  re- 
lieved as  it  has  been  demonstrated  by  antiluetic  treatment, 
notwithstanding  our  theories  and  experience  as  to  the  non- 
specific effect  of  mercurialization,  whether  as  an  antiphlogistic 
or  an  inflammatory  antagonist,  or  as  a  glandular  stimulant 
simply,  or  in  the  development  of  a  synergistic  action. 

If  it  is  true  that  to  obtain  a  complete  picture  of  a  subject 
it  is  necessary  to  study  its  '^Jnistes,''  I  hope  the  opportunity 
will  be  afforded  in  due  time. 

DISCUSSION  OF  PAPERS  OF  DllS.  CALHOUN  AND  KEY 
Dr.  W.  E.  Lambert,  New  York  City:  I  think  it  is  rather  re- 
markable that  we  should  bo  presented  at  this  time  with  these  two 
cases,  so  rare  and  so  similar.  As  Dr.  Key  stated,  his  case  occurred 
in  my  clinic,  but,  unfortunately,  I  was  not  very  active  at  the 
clinic  at  that  time,  and  did  not  follow  the  case  very  carefully. 
However,  I  can  confirm  th(>  observations  made  by  him  in  regard 
to  the  clinical  evidences  of  sy]ihilis.  and  the  fact  that  wo  wore  very 
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much  perplexed  in  the  beginning;  but,  as  he  has  stated,  the  anti- 
syphihtic  treatment  gave  improvement.  It  would  unmistakably 
seem  that  this  was  primarily  a  syphilitic  disease. 

Dr.  G.  E.  de  Schweinitz,  Philadelphia:  Although  luetic  dis- 
ease of  the  hj^Dophysis  has  often  been  observed  in  the  subjects 
of  hereditary  syphilis,  primary  lues  of  the  gland  is  comparatively 
infrequent,  or  at  least  has  been  infrequently  reported.  Naturally, 
the  hypophysis  may  be  secondarily  involved  from  bony  or  dural 
syphihs. 

Three  groups  may  be  mentioned:  1.  Hj^jophj^seal  disease  in 
the  subjects  of  acquired  syphiUs,  but  the  pituitary  body  lesion  not 
necessarily,  and  probably  not  itself,  syphihtic. 

2.  Hypophyseal  disease  in  the  subjects  of  acquired  sj^hihs  and 
the  pituitary  body  lesion  definitely,  or  in  all  probability,  s}T)hiHtic. 

3.  Hypophyseal  disease  in  subjects  in  whom  the  history  and 
serologic  tests  did  not  demonstrate  syphilis,  but  in  whom  the 
favorable  result  of  antiluetic  treatment,  combined  with  pituitary 
body  and  thyroid  gland  feeding,  was  suggestive. 

While  none  of  the  ocular  symptoms  depending  on  pituitary  body 
disease  is  of  itself  characteristic  of  acquired  syphilis,  it  is  possible 
that  a  careful  examination  of  pituitary  body  disorders  associated 
with  exterior  ocular  muscle  palsies  would  show  a  greater  incidence 
of  such  paralyses  in  luetic  subjects,  especially  in  secondary  in- 
volvements from  bony  or  dural  syphihs.  Choroiditis  (one  of  my 
own  cases),  iritis  (Calhoun's  case),  may  be  present.  Sjqjhilis  of 
the  pituitary  body  may  be  associated  with  changes  in  the  patient's 
mental  condition,  sometimes  a  form  of  melancholia  or,  at  least,  a 
marked  mental  depression.  This  was  noted  by  Cushing,  by 
Timme,  and  by  myself.  Judging  by  my  own  experience,  in  any 
patient  who  has  sj-philis,  or  from  whom  the  suspicion  of  syphilitic 
infection  cannot  be  eliminated,  mercury  or  arsphenamin,  and  in 
suitable  U-pcs  glandular  therapy,  should  be  tried.  One  brilliant 
result  followed  this  regimen  in  a  patient  studied  by  Frazier  and 
myself. 

Dr.  Emory  Hill,  Eichmond,  Va. :  In  neurologic  cases  of  vari- 
ous sorts  limitation  of  the  temporal  fields  is  rather  a  frequent 
occurrence.  Whether  there  is  a  pituitary  tumor,  whether  there  is 
secondary  invoh-ement  of.  the  pituitary  gland  associated  with 
syphilis,  or  something  else  in  that  neighborhood,  or  whether  there 
is  inflammation  of  the  .pituitary  gland  producing  the  trouble  in 
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the  region  of  the  oi)tic  chiasm,  we  do  not  always  know.  We  shall 
need  a  great  deal  more  information  from  postmoitem  material  be- 
fore we  can  say  that  syphilis  of  tlie  i)ituitary  body  is  rare  or  not. 

One  question  of  interest  is  the  connection  between  trauma  and 
pituitary  disease  and  syphilis  of  the  central  nervous  system.  We 
are  aware  of  the  connection  between  some  tuberculous  processes 
and  trauma,  and  between  interstitial  keratitis  and  trauma,  and 
suspect  a  connection  l)etween  trauma  and  Ijrain  tumors,  since  we 
know  that  in  a  large  series  of  brain  tumors  there  is  a  considerable 
incidence  of  trauma. 

I  should  like  to  mention  two  cases  bearing  upon  this:  One,  a 
woman,  thirty-five  years  of  age,  with  severe  bitemporal  headaches. 
When  about  twenty,  she  had  a  fall  on  the  ice  and  was  dazed  for 
some  days  afterward.  When  I  saw  her  she  had  scant  perspiration, 
occasional  attacks  of  vomiting,  acromegalic  face,  hands,  and  feet, 
very  decitled  masculine  distribution  of  hair,  especially  the  pelvic, 
and  some  beard  on  the  face.  The  Wassermann  was  very  variable 
on  different  tests,  at  one  time  -\ — | — | — [-•  Spinal  fluid  under 
pressure,  cell  count  2,  globulin  -\ — (-  +;  bitemporal  contraction 
of  the  fields,  with  great  impairment  of  the  upper  temporal  quad- 
rants and  enlarg(>ment  of  the  blind  spots.  Diagnosis:  acromegaly 
and  cereljrospinal  lues.  There  were  distinct  mental  changes,  as 
Dr.  de  Schweinitz  has  mentioned.  The  other  was  a  man,  thirty- 
three  years  of  age;  nervous  headaches,  top,  side,  and  frontal 
region,  becoming  unconscious  at  one  time  for  twelve  hours  after 
the  headache.  Twelve  years  before  this  time,  and  six  years  before 
his  symptoms  began,  he  had  been  kicked  in  the  right  temple  by  a 
mule.  His  head  was  very  large;  spinal  fluid  Wassermann  +-(-  +  +, 
cell  count  5  to  25,  globulin  -\ — \-.  He  improved  under  intra- 
spinal treatment  with  arsenobenzol  and  with  mercury  and  iodids. 
He  had  enlarged  blind  spots  and  a  large  scotoma  of  the  temporal 
field,  particularly  the  lower  temporal  quadrant.  The  a:-ray  showed 
a  bony  growth  coming  up  from  the  floor  of  the  sella,  and  a  ])ridg- 
ing  of  the  outlet  of  the  sella.  It  would  seem  impossible  for  him  to 
have  a  normal  pituitary  body  with  these  bony  changes.  A  sul)tem- 
poral  decompression  was  done  and  a  pachymeningitis  was  found 
at  the  base  in  the  region  of  the  chiasm. 

In  view  of  the  considerable  importance  of  trauma  in  the  etiology 
of  neurologic  disorders,  it  seems  worth  while  to  inquire  into  a 
history  of  trauma  in  cases  of  brain  syphilis,  either  directly  attack- 
ing the  pituitary  body  or  affecting  it  indirectly. 


A  STUDY  OF  THE  SUGAR  TOLERANCE  IN  AGLY- 
COSURIC  PATIENTS  WITH  CATARACT 

H.    MAXWELL   LANGDON,    M.D. 

Philadelphia 

Much  time  is  being  devoted,  and  rightfully  so,  toward 
evolving  a  satisfactory  operation  for  the  complete  removal  of 
the  cataractous  lens,  and  other  investigators  are  seeking  a 
method  of  absorbing  the  lens  when  it  is  in  this  condition. 
Unfortunately,  the  result  is  the  same  in  either  instance — an 
eye  lacking  a  crystalline  lens  and,  therefore,  absolutely  de- 
pendent on  spectacles  for  useful  vision,  is  not  a  satisfactory 
condition  in  the  best  of  circumstances.  If  the  causes  of 
those  lens  changes  which,  for  the  want  of  a  better  term  may 
be  called  spontaneous  could  be  found,  the  time  required  for 
their  discovery  would  not  be  wasted.  It  seems  unlikely  that 
a  lens  having  undergone  cataractous  degeneration  can  ever 
be  restored  to  a  normally  functioning  condition  and,  there- 
fore, it  is  desirable  to  know  the  reason  for  the  changes  in  an 
early  stage,  so  that  farther  progress  may  be  checked. 

Apparently  spontaneous  cataracts  differ  so  that  classifi- 
cation is  well  nigh  impossible — they  may  be  cortical  or 
nuclear,  bilateral  with  slight  involvement,  or  mature  in  one 
eye  with  a  sound  lens  in  the  other,  fog  bank,  bleb,  lines  or 
dots,  posterior  or  anterior,  and  all  with  the  eye  otherwise 
healthy.  They  may  come  on  from  eight  to  eighty,  regardless 
of  occupation,  and  the  reason  is  unknown,  It  seems  unlikely 
that  the  causes  can  be  many  in  number. 

Cataract  is  undoubtedly  a  disease  more  prevalent  in  warm, 
sunny  countries,  and  has  been  usually  credited  to  the  action 
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of  sunlight  on  the  lens-fibers,  possibly  the  lens  acting  as  a 
filter  for  the  ultra-violet  end  of  the  spectrum. 

Eight  years  ago  the  writer  made  some  measurements,  with 
the  aid  of  Mr.  Bassoni,  of  the  Laboratory  of  Physics  of  the 
University  of  Pennsylvania,  on  an  aphakic  eye,  the  result 
of  a  traumatic  cataract,  which  quite  absorbed,  leaving  an 
otherwise  sound  eye.  A  series  of  readings  of  the  spectrum 
was  made  l)y  two  observers  with  normal  eyes,  both  with  and 
without  glasses,  and  then  both  the  sound  and  the  aphakic 
eye  of  the  patient,  a  very  intelligent  student  in  the  Depart- 
ment of  Physics  at  that  time,  were  similarly  studied.  The 
limits  of  visible  wave  lengths  are  here  recorded : 


Normjil : 

With  glass 

W 

ithout  glass 

a.          402.5 

399.8 

b.          401.5 

398.1 

Patient: 

400.5 

396.8 

Aljnormal : 

391.7 

With  glass 

391.3 

The  difference  is  not  great,  and  might  hardly  be  enough  to 
bring  such  advanced  lens  changes  as  occur  in  India,  for 
example,  at  so  early  a  period  of  life,  for  here  we  have  not  only 
increased  prevalence  to  consider  but  early  maturation. 

To  be  sure,  here  also  we  have  intense  dehydration  of  the 
bodily  tissue,  and  it  may  be  that  intense  light,  combined  with 
deficient  fluid,  might  be  factors  in  the  production  of  these 
lenticular  changes.  It  is  also  a  fact  that  in  less  sunny,  colder 
climates  cataract  is  comparatively  rare,  so  that  the  reverse 
holds  true.  That  continual  exposure  to  high  temperatures 
will  produce  lens  changes  is  evidenced  in  glass-blow^ers' 
cataract,  which  is  fi-e(iuently  unilateral,  and  at  times  is 
ascribed  to  j)reliminaiy  changes  in  the  choroid. 

As  an  example  of  this  may  be  cited  the  case  of  Miss  J. 
F.  G.,  aged  forty-four,  first  seen  in  December,  1917.     The 
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eyes  were  organically  sound,  and  nothing  was  required  but 
the  correction  of  the  error  of  refraction.  She  was  a  painter 
of  china,  doing  all  the  work  herself,  including  firing  of  the 
kilns.  In  two  years  she  returned,  the  right  lens  then  showing 
many  striae  of  opacity,  the  left  lens  being  perfectly  clear, 
with  a  fully  dilated  pupil.  As  the  right  side  of  the  face  was 
kept  toward  the  kiln  when  the  work  was  done,  she  was  told 
of  the  conditions  present  and  the  probable  cause  and  at  once 
discontinued  the  firing.  Since  then  the  progress  in  the  lens 
changes  has  been  very  slow,  and  there  have  been  no  changes 
in  the  left  lens  as  3'et,  certainly  suggesting  that  the  heat  was 
the  factor  in  the  production  of  these  changes. 

Light  and  heat  cannot,  therefore,  be  excluded  as  factors 
in  the  production  of  lens  degeneration,  but  there  is  another 
factor  which  seems  worthj-  of  consideration  and  that  is  diet, 
especially  with  reference  to  carbohydrate  intake.  In  warm 
countries  this  represents  the  backbone  of  nutrition,  whereas 
in  colder  climes  only  a  small  part  of  the  food  is  of  this  variety. 
In  the  United  States,  at  the  beginning  of  the  nineteenth 
century,  sugar  consumption  was  six  pounds  per  capita  per 
annum;  at  present  it  is  over  70  pounds  per  capita  per  annum. 
There  are  no  statistics  as  to  the  relative  frequency  of  de- 
generation of  the  crystalline  lens  at  these  two  periods,  but 
it  is,  of  course,  in  no  such  proportion.  Possibly  a  more 
active  Hfe  promotes  a  greater  absorption,  so  rendering  the 
increase  less  harmful. 

The  method  of  production  of  diabetic  cataract  is  not 
known.  Roemer  believed  that  diabetic  cataract  and  senile 
cataract  are  produced  by  the  same  cytotoxic  product  of 
metabolism ;  they  are  so  similar  in  many  ways,  even  to  their 
staining  and  appearance  under  the  microscope.  It  seemed 
that  cataracts  in  some  patients  might  be  due  to  a  deficient 
ability  properly  to  assimilate  carbohydrates,  and  yet  they 
might  not  show  glycosuria  and  the  other  signs  of  diabetes. 
If  this  were  so  a  study  of  the  sugar  tolerance  might  be  ex- 
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pected  to  show  something  of  interest.  A  study  of  the  blood 
sugar  alone  would  not  be  sufficient,  for  in  60  per  cent,  of  this 
group  of  cases  it  is  normal,  whereas  their  sugar  tolerance  is 
distinctly  subnormal.  In  other  words,  they  cannot  handle 
carbohydrates  in  any  excessive  amount  but  will  do  well  on  a 
low  carbohydrate  intake.     Should  excessive  carbohydrate 
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Normal  blood  sugar  and  sugar  tolerance.     O.  D.,  lens  clear;  O.  S.,  several 
spicules  in  lower  cortex. 

ingestion  be  persisted  in,  it  is  probable  a  diabetic  condition 
would  ensue. 

While  the  laboratory  examination  was  a  routine  one  for 
sugar  tolerance,  it  seems  well  to  include  a  brief  outline  of  it 
here,  and  this  also  seems  the  proper  place  to  thank  Dr.  John 
Eiman,  Director  of  the  Laboratory  of  the  Presbyterian  Hos- 
pital, who  conducted  these  tests,  and  Dr.  E.  H.  Goodman, 
of  the  medical  staff  of  that  hospital,  for  his  help  and  advice. 
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Number  of 
Cases 

Control  Tests 

First  Hour 

Second  Hour 

Third  Hour 

•      { 

B.S.    86 

220 

134 

99 

U.S.      0 

T 

T 

0 

^      1 

B.S.  142 

333 

235 

143 

U.S.      (3 

T 

T 

0 

-^      { 

B.S.  Ill 

164 

133 

121 

U.S.      0 

0 

0 

0 

^      { 

B.S.  113 

202 

220 

162 

U.S.     0 

0 

0 

0 

^      { 

B.S.  168 

175 

187 

146 

U.S.     0 

0 

0 

0 

6            1 

B.S.    96 

125 

101 

95 

U.S.      0 

Trace 

0 

0 

7            1 

B.S. 112 

122 

143 

112 

U.S.      0 

0 

0.4% 

0 

8            1 

B.S.  102 

290 

166 

95 

U.S.      0 

Trace 

Trace 

Trace 

9            I 

B.S.  Ill 

250 

154 

105 

U.S.      0 

0.8% 

OCT 

^  /o 

Trace 

10          1 

B.S.    95 

200 

160 

153 

U.S.     0 

0.3% 

No  Specimen 

0.83% 

11            I 

B.S.    95 

133 

129 

94 

U.S.      0 

0.5% 

0 

0 

12            1 

B.S.  143 

253 

922 

143 

U.S.      0 

0 

0.1% 

0 

13            1 

B.S.  103 

169 

158 

157 

U.S.      0 

0.3% 

0.1% 

0 

14            1 

B.S.  118 

174 

148 

134 

U.S.     0 

0.5% 

0.5% 

0 

15            1 

B.S.  Ill 

164 

133 

94 

U.S.     0 

0 

0 

0 

The  patients  were  examined  in  the  morning,  having  taken 
no  food  since  the  meal  of  the  preceding  evening.  The  urine 
was  examined  for  sugar,  and  the  amount  of  blood  sugar  was 
determined.  They  then  received  by  mouth  1.75  grams  of 
glucose  per  kilo  body  weight  in  50  per  cent,  solution.  Speci- 
mens of  blood  were  taken  at  hourly  intervals  for  three  hours, 
the  amount  of  sugar  being  determined  by  the  Benedict 
method.  If  possible,  at  the  same  intervals,  a  specimen  of  the 
urine  was  obtained  and  a  qualitative  test  for  sugar  was  made. 
The  treatment  of  the  general  condition  consisted  in  apph'ing 
the  principles  laid  down  by  Allen  in  the  treatment  of  diabetes, 
with  this  difference,  that  a  greatly  restricted  diet  was  not 
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required  to  render  the  urine  sugar  free,  since  in  no  instance 
was  sugar  found  upon  routine  examination.  The  problem 
thus  became  one  of  finding  a  diet  of  low  carbohydrate  con- 
tent of  sufficient  caloric  value  and  of  a  kind  easily  obtained 
at  home.  Since  the  sugars  and  starches  are  the  principal 
sources  of  glucose,  sugar  was  forbidden,  starches  were  re- 
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Excess  of  blood  sugar  with  fasting  stomach;  very  low  sugar  tolerance 
O.  D.,  few  spicules  of  peripheral  haze.  O.  S.,  opacity  resembhng  half  of  a 
daisy,  mostly  in  posterior  cortex,  up  and  from  the  center  of  the  lens,  but  not 
extending  to  the  periphery. 

duced  in  amount  by  limiting  the  amount  of  bread  and  re- 
stricting the  intake  of  vegetables  to  the  5  and  10  per  cent, 
group,  allowing  oatmeal  occasionally.  The  bulk  of  the  diet 
consisted  of  vegetables  containing  small  amounts  of  carbo- 
hydrates; meat,  milk,  cream,  eggs,  bacon,  broth,  and  fruit 
(not  exceeding  10  per  cent,  of  carbohydrates). 
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The  5  per  cent,  vegetables  are:  Lettuce,  cucumbers, 
spinach,  asparagus,  rhubarb,  endive,  marrow,  sorrel,  sauer- 
kraut, beet  greens,  dandelion  greens,  swiss  chard,  celery,  okra, 
cauliflower,  egg-plant,  cabbage,  radishes,  tomatoes,  brussels 
sprouts,  water-cress,  sea  kale,  leeks,  and  string-beans.  The 
5  per  cent,  fruits  are:    Ripe  olives  and  grapefruit. 

The  10  per  cent,  vegetables  are:   Pumpkin,  turnip,  kohl- 


THAoe 


TUl^CE 


Normal  blood  sugar  with  fasting  stomach;  verj-  low  sugar  tolerance.    O.  D., 
"Fog-bank"  in  lower  cortex.     O.  S.,  "pearl"  mature  cataract. 

rabi,  squash,  carrots,  onions,  and  mushrooms.  The  10  per 
cent,  fruits  are:  Lemons,  oranges,  cranberries,  strawberries, 
blackberries,  gooseberries,  peaches,  pineapple,  and  water- 
melon. 

In  all,  17  cases  have  been  studied,  the  youngest  six  and 
one-half  and  the  oldest  sixty-nine  years.  In  13  the  tolerance 
for  carbohydrates  was  found  low  and  in  four  normal.    The 
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first  study  was  made  in  April,  1921,  so  too  little  time  has 
elapsed  for  any  definite  report  as  to  the  results  of  diet;  we 
can  only  say  that  apparently  none  has  progressed,  and  one 
case,  No.  4,  has  a  slight  clearing  of  the  haze  in  the  left  lens. 
The  following  is  a  report  of  the  cases,  only  the  essential 
details  being  included,  together  with  a  chart  showing  the 
sugar  tolerance  curve  of  each: 

No.  1.  Mr.  M.  J.  S.,  aged  forty-seven.  First  seen  December 
17,  1913,  for  refraction;  media  clear  and  corrected  vision  normal 
at  that  time.  Reported  again  April  18,  1921,  complaining  of 
blurred  vision  of  the  right  eye;  examination  shovv^ed  the  left  eye 
normal  in  all  particulars.  The  right  showed  a  peculiar  haze  in  the 
cortex  up  and  out  from  the  nucleus,  resembling  half  of  a  daisy 
center  with  the  petals  attached,  and  projecting  toward  the  lens 
periphery.  The  eye  in  all  other  particulars  was  healthy,  and  the 
haze  was  enough  off  the  line  of  vision  to  permit  a  corrected  vision 
of  5/5;  which  conditions  are  unchanged. 

No.  2.  Mr.  M.  J.  E.,  aged  fifty.  First  seen  May  25,  1921, 
complaining  of  blurred  vision,  especially  O.S.  In  O.D.  there  were 
a  few  spicules  of  haze  in  the  periphery  of  the  lens.  In  O.S.  a 
"daisy-like"  opacity  m  the  cortex,  up  and  in  from  the  nucleus,  and 
mostly  in  the  posterior  cortex.  The  eyes  were  otherwise  negative 
and  the  corrected  vision  was  5/5.  His  sugar  tolerance  was  low, 
as  shown  by  the  chart,  and  he  was  placed  on  the  diet.  He  was 
seen  August  5,  1921,  with  a  slight  increase  in  the  haze  in  O.S.  and 
a  decline  of  corrected  vision  to  5/8.  By  October  6,  1921,  O.S. 
lens  was  clearer,  and  vision  with  the  same  correction  was  5/5, 
these  conditions  still  persisting.  A  second  tolerance  test,  made 
five  months  after  the  first,  showed  a  completely  normal  curve, 
and  it  seems  possible  that  this  change  accounts  for  the  improve- 
ment in  the  lens  condition  between  August  and  October. 

No.  3.  ]\Irs.  M.  E.  B.,  aged  forty-five.  First  seen  March  31, 
1916,  for  refraction.  She  had  been  told  she  had  a  nephritis,  but 
there  were  no  ocular  signs  of  it.  Corrected  vision,  5/5.  On  Sep- 
tember 20,  1917,  she  again  reported,  complaining  of  blurred  vision, 
and  it  was  then  that  lenticular  changes  were  discovered  in  the  left 
eye  in  the  shape  of  a  "fog  bank"  down  and  out;  O.D.  lens  being 
clear  until  March  30,  1921,  when  some  spicules  of  haze  showed 
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down  and  out  in  that  eye,  no  other  ocular  changes  being  present 
and  corrected  vision  being  normal.  In  October,  1921,  there  had 
been  a  distinct  advance  in  the  haze  in  O.S.,  the  eye  first  affected, 
and  a  sugar  tolerance  test  showed  a  distinctly  subnormal  condi- 
tion. She  was  placed  on  the  diet,  but  too  little  time  has  elapsed  for 
any  definite  results.  At  no  time  was  albumin  present  in  the  urine, 
and  we  are  wondering  whether  the  signs  attributed  to  kidney  in- 
volvement are  not  due  to  the  metabolic  perversion  for  carbo- 
hydrates. 

No.  4.  Miss  R.  J.,  aged  fifty-three.  First  seen  March  12,  1918, 
foi-  refraction.  On  February  23,  1920,  she  returned,  complaining 
of  a  cloud,  especially  before  O.S.  The  eyes  were  negative  except  for 
three  dots  in  the  posterior  cortex  of  the  right  lens,  and  an  opaque 
line  running  diagonally  through  the  posterior  cortex  of  the  left  lens, 
at  about  45  degrees.  A  complete  phj^sical  examination,  made  in 
May,  1921,  showed  nothing  wrong  except  a  very  low  sugar  toler- 
ance, at  which  time  corrected  vision  of  O.D.  was  5/5  and  of  O.S.  5/6. 
She  was  placed  on  the  diet,  and  there  has  been  an  appreciable 
thinning  of  the  line  of  haze  in  the  left  eye. 

No.  5.  Mrs.  W.  H.  D.,  aged  fifty-five.  First  seen  in  June,  1920, 
with  blurred  vision,  corrected  to  O.D.,  5/8,  O.S.,  5/5,  spicules  of 
haze  in  the  periphery  of  each  cortex  being  the  only  ocular  change. 
In  June,  1921,  there  was  a  band  of  haze  bisecting  the  right  pupil 
vertically  in,  and  in  the  left  eye  a  broad  triangle  in  the  lower  cen- 
tral cortex.  Her  sugar  tolerance  was  low,  and  she  was  placed  on  the 
diet.  She  lives  at  a  great  distance  and  will  not  be  seen  again  until 
the  coming  summer.    She  reports  that  her  vision  seems  unchanged. 

No.  6.  Mr.  J.  C.  L.,  aged  forty-four.  First  seen  January  6,  1919, 
for  refraction.  Examination  showed  normal  corrected  vision  and 
healthy  eyes,  except  for  several  spicules  of  haze  in  the  lower  cortex 
of  O.S.  He  reported  again  on  December  9,  1921,  the  lens  condition 
being  unchanged,  and  a  sugar  tolerance  test  was  normal.  This  case 
is  included  simply  for  the  interest  of  the  negative  findings,  as  at 
present  we  can  ascribe  no  other  cause  for  the  lens  changes. 

No.  7.  Miss  B.  J.,  aged  forty.  First  seen  in  May,  1921.  The 
I'ight  eye  was  normal  in  all  respects,  vision  5/5;  the  left  eye  showed 
many  irregular  striae  in  the  cortex,  with  the  eye  otherwise  normal, 
corrected  vision,  5/5  —  .  The  patient  lived  in  another  city,  and  it 
was  not  until  December  30,  1921,  that  a  sugar  tolerance  test  was 
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mado  which  was  mocloratoly  low.    In  the  moantiinc  the  Ions  con- 
(Ution  has  progressed  and  the  best  corrected  vision  is  5/12. 

No.  8.  Mr.  C.  T.  W.,  aged  fifty-five.  The  right  eye  showed  a 
mass  of  haze  in  the  low(>r  portion  of  the  cortex;  the  eye  in  other 
respects  was  normal;  corrected  vision  was  5/10.  The  left  eye 
showed  a  mature  cataract;  vision  was  reduced  to  light  perception; 
light  field  full.  His  tolerance  for  carbohydrates  was  very  low.  The 
vision  of  the  light  eye  began  to  fail  five  years  ago,  at  which  time  he 
was  told  a  cataract  was  forming.  He  was  not  seen  until  December 
28,  1921,  and  therefore  no  fui'ther  notes  are  available  at  this  time. 

No.  9.  Mrs.  J.  C.  L.,  aged  forty-five.  Macule  of  right  cornea 
due  to  phlyctenular  ulceration  in  childhood;  O.S.  lens,  nuclear 
and  cortical  haze.  Eyes  otherwise  healthy.  V.R.E.,  5/8  —  ,  c.c; 
L.E.,  5/6—,  c.c.  Very  poor  sugar  tolerance  possibly  the  cause  of 
early  phlyctenulai-  disease. 

No.  10.  Miss  A.  S.,  aged  sixty-eight.  Bilateral  cortical  and 
nuclear  changes.  V.R.E.,  5/6,  c.c;  L.E.,  5/6,  c.c.  Very  low  sugar 
tolerance. 

No.  11.  Mrs.  T.  Y.  F.,  aged  forty-six.  O.S.  peripheral  striae. 
Sugar  tolerance  approximately  normal.    V.R.E.,  5/5;   L.E.,  5/5. 

No.  12.  Mrs.  E.  L.  B.,  aged  sixty-seven.  Bilateral  peripheral 
striae.    V.R.E.,  3/60;   L.E.,  5/5.    Very  low  sugar  tolerance. 

No.  13.  Mrs.  H.  S.  S.,  aged  sixty.  Bilateral  cortical  stria?. 
V.R.E.,  5/8;  L.E.,  5/6.    Sugar  tolerance  low. 

No.  14.  Mrs.  J.  W.  C,  aged  sixty-two.  Bilateral  peripheral 
striae.    V.R.E.,  5/5;  L.E.,  5/5.    Sugar  tolerance  low. 

No.  15.  Mrs.  C.  J.  W.,  aged  forty-seven.  O.D.  almost  mature 
cataract;  O.S.  lens  clear.  V.R.E.,  light  perception;  L.E.,  5/5. 
Moderately  low  sugar  tolerance. 

No.  16.  D.  L.,  aged  six  and  one-half.  Bilateral  striae  down  and 
in,  progressive  at  first,  apparently  stationary  past  two  months. 
V.R.E.,  5/5  partly;  L.E.,  5/8.  Sugar  tolerance  normal.  Except  for 
bad  tonsils,  which  have  been  removed,  a  most  exhaustive  physical 
examination  failed  to  reveal  any  abnormalities. 

No.  17.  Mr.  M.  L.  J.,  aged  sixty-nine.  Bilateral  nucleocortical 
haze.    V.R.E.,  5/15;  L.E.,  5/12.    Sugar  tolerance  normal. 

Eleven  of  the  above  cases  showed  bilateral  lens  changes 
and   six   unilateral.     Thirteen   showed   some   decided   ab- 
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normality  of  sugar  tolerance,  one  a  slight  departure  from 
normal,  and  three  were  normal. 

It  is  realized  that  this  is  a  small  series  of  cases,  and  the 
results  are  inconclusive,  but  the  material  seemed  sufficient 
to  justify  this  preliminary  report. 


BRIDGE  COLOBOMA  OF  THE  IRIS— SLIT  LAMP 
EXLIMIXATION  OF  TWO  CASES 

ARTHUR   J.    BEDELL,    M.D. 
Albany,  N.  Y. 

Two  cases  of  bridge  coloboma  are  here  reported  in  full, 
so  that  at  some  later  time,  when  a  sufficient  number  of  slit 
lamp  investigations  have  been  made,  embryologic  deduc- 
tions of  value  may  be  drawn.  Without  this  lamp  the  minute 
details  here  discussed  are  impossible  of  observation. 

Coloboma  of  the  iris  is  not  unusual;  partial  coloboma  not 
infrequent,  but  up  to  the  present  time  no  case  has  been  re- 
ported after  study  with  the  slit  lamp. 

Case  1  was  said  to  be  the  result  of  an  injury  at  birth. 

Case  L — M.  J.  B.,  six  years  old,  was  first  seen  April  3,  1914. 
For  two  weeks  following  instrumental  delivery  the  right  eye  was 
decidedly  congested,  and  since  that  time  the  eye  has  turned  in  and 
vision  has  been  poor. 

Examination:  V.  R.  E.  =  fingers  at  2  feet.  Convergent  45° 
with  slightl}'  limited  motion  outward,  although  when  both  eyes 
are  open,  she  cannot  move  the  right  beyond  the  vertical  meridian. 
Pupil  ovoid,  4x5  mm.,  axis  90°.  The  inferior  margin  of  pupil  is 
immobile  and  straight;  the  iris  dark  brown  in  color,  with  distinct 
markings.  The  anterior  chamber  is  of  normal  depth,  except 
where  a  gray  veil  extends  into  the  aqueous.  In  the  lower  part  of 
the  iris  there  are  three  distinct  openings — all,  however,  open  into  a 
common  space  which,  by  examining  the  illustration,  will  be  ff)un(l 
below  the  band  which  separates  the  coloboma  from  the  pupil. 
The  lower  part  of  the  pupillary  margin  consists  of  interlacing  gray 
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strands  of  varying  density  and  size.  These  tentl  to  fill  in  the  space 
where  the  iris  should  be  and  may  be  traced  not  only  from  the 
margin  of  the  pupil,  but  are  also  evident  in  each  of  the  openings. 
In  the  latter,  however,  the  gray  fil)ers  are  distinctly  thinner  and 
seem  to  be  more  in  the  form  of  a  sheath,  in  contrast  to  the  upper 
part,  where  there  are  so  many  layers  that  it  gives  a  distinct  thick- 
ness to  the  mass.  From  the  pupillary  margin  of  this  gray  tissue 
extends  a  thin,  translucent,  mobile  veil  which  floats  freely  in  the 
aqueous  and  has  over  its  surface  many  fine  pigment  dots.  This 
veil  comes  from  behind  the  iris,  and  is  attached  to  the  deeper  gray 
fibers  which  form  the  upper  margin  of  the  coloboma. 

Between  the  wavy  film  and  the  colobomas  there  is  a  definitely 
elevated,  firm,  whitish  zone  in  which  there  are  both  small  and  large 
masses  of  retinal  pigment ;  most  of  the  deposits  are  on  the  surface 
projecting  as  dark-brown  elevations.  To  the  nasal  side  bands  of 
iris  stroma  are  traced  from  the  shelf  of  iris  into  this  mass.  At  the 
peripheral  margin  of  the  colobomas  there  is  a  definite  zone  of 
unchanged  iris.  Through  the  two  larger  of  these  openings  the  lens 
margin  is  distinctly  seen,  with  a  few  suspensory  ligament  fibers 
attached  to  it.  By  transillumination  we  find  that  there  are  only 
two  paitial  colobomas,  whereas  by  direct  illumination  three  are 
distinctly  determined.  The  middle  partition,  therefore,  seems  to 
be  so  thin  that  light  is  transmitted  through  it.  Lens  clear.  Vitre- 
ous without  lesion.  Disc  distinctly  outlined,  with  a  broad  tem- 
poral conus.  Vessels  of  normal  size  and  distribution.  Retino- 
scopic  error — 10.00  diopters. 

V.  L.  E.  =  20/70.  Pupil  3.5  mm.,  regular  and  active.  Media 
clear;  disc  oval,  axis  90°.  Fundus  without  lesion.  With  +  .50 
sph.  O  +  3.75  cyl.  ax.  90°  =  20/20. 

Case  2. — Miss  E.  W.,  aged  fifty-two  years,  has  been  under  ob- 
servation for  the  last  ten  years.  She  said  that  the  left  eye  had 
always  been  poor  and  that  the  cause  had  never  been  determined. 

V.  R.  E.  =  20  70,  Jaeger  14.  Pupil  4  nun.,  regular  and  active. 
Media  clear;  disc  almost  round.  Fundus  without  lesion.  With 
+  1.75  sph.  =  20/15;  with  a  +  2.00  sph.  =  Jaeger  1. 

V.  L.  E.  =  6/200.  Pupil  oval,  4x5  mm.,  axis  80°.  Iris  brown ; 
markings  distinct.  Bridge  coloboma  below,  which,  with  the  slit 
lamp,  proves  to  be  the  result  of  a  fiber  coming  from  the  shelf  of  iris 
and  going  across  the  colobomatous  opening  to  the  opposite  side. 
This  band  has  a  broad  base  on  each  side,  but  near  the  center  be- 
comes very  thin  and  has  a  few  minute  pigment  spots,  as  well  as 
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some  larger  pigment  collections.  Beneath  the  attachments  of  this 
band  the  pupillary  margin  of  iris  extends;  the  marginal  pigment 
layer,  however,  does  not  completely  line  the  coloboma,  the  most 
peripheral  portion  being  without  it.  There  is  also  distinct  iris 
tissue  between  the  opening  and  the  ciliarj^  body  attachment. 
The  lens  is  clear;  disc  oval;  vessels  irregular  in  course  and  dis- 
tribution. There  is  a  broad,  inferior  conus,  and  separated  from  it 
by  a  narrow  band  of  choroid  is  a  very  large  coloboma  of  the  retina 
and  choroid.  The  nasal  side  of  the  coloboma  is  outlined  by  well- 
marked  vessels,  whereas  inferiorly  there  is  a  fine  corkscrew  vessel 
arrangement.     Vision  with  -1.50  sph.  =  8/200. 

It  will  be  seen  then  that  we  have  two  distinct  types  of 
bridge  coloboma.  Whether  we  have  a  partial  coloboma  as 
the  result  of  arrested  development  or  as  the  result  of  an 
amniotic  band  is  open  for  discussion.  In  Case  1  the  gray 
fibers  and  the  waving,  translucent  veil  suggest  the  amniotic 
theory,  but,  on  the  other  hand,  Case  2  shows  a  distinct  band 
of  the  same  structure  as  that  which  makes  the  iris  stroma, 
strongly  favoring  developmental  rest.  The  minute  examina- 
tions here  recorded  will,  I  trust,  be  of  interest,  so  that  as  we 
study  these  cases  other  types  will  present  and  eventually 
the  responsible  causes  of  the  disease  will  be  discovered  and 
if  possible  removed.  After  noting  Professor  Guyer's  work  in 
the  production  of  colobomas  it  does  seem  that  the  solution 
of  the  problem  is  remote. 

The  object  of  this  communication  is  to  stimulate  the 
microscopic  study  of  all  anomalies,  which  is  now  made  easier 
than  ever  by  the  slit  lamp. 


CONCERNING  THE  USE  OF  DIPHTHERIA  ANTI- 
TOXIN IN  POST-OPERATIVE  INFECTIONS 
AND  ACUTE  UVEAL  DISEASE 

HOWARD    F.    HANSELL,    M.D.,    AND    G.    ORAM   RING,    M.D. 

Philadelphia 

That  serious  and  usually  fatal  visual  results  follow  in  the 
wake  of  the  fortunately  rare  manifestations  of  post-operative 
infections  needs  no  argument.  The  frequency  with  which 
they  occur  with  operators  of  experience  will  probably  not 
show  any  marked  numeric  variation,  although  the  one  case 
of  this  series  occurring  in  the  practice  of  Dr.  Ring  represents 
the  only  infection  he  has  seen  follow  a  posterior  capsulotomy, 
his  few  experiences  in  infections  having  been  confined  pre- 
viously to  primary  extractions.  It  is  not  the  purpose  of 
this  brief  communication  to  make  detailed  inquiry  into  the 
cause  of  such  infections,  but  rather  to  record  a  series  of  con- 
secutive alarming  experiences,  two  of  them  occurring  in  the 
practice  of  Dr.  Hansell,  and  the  remainder  seen  by  him  in 
consultation.  They  were  all  treated,  in  the  main,  by  the 
same  method,  namely,  with  diphtheria  antitoxin,  and  all 
made  startlingly  prompt  recoveries.  It  is  recognized  that 
they  constitute  a  very  small  group,  but  it  must  be  remem- 
bered that  they  were  consecutive  cases,  and  that  there  were 
no  failures. 

The  method  to  be  described  by  us  as  of  value  in  post- 
operative infections  and  in  certain  cases  of  acute  uveal 
disease  has  also  been  utilized  in  cases  of  intra-ocular  hemor- 
rhage with  success,  but  concerning  this  adaptation  of  the 
method  we  have  had  no  experience. 

In  each  of  the  cases,  so  far  as  the  operators  are  aware,  the 
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usual  preliminary  care  in  local  and  systemic  preparation  was 
exercised,  and  in  no  case  of  the  brief  series  was  there  any 
evidence  of  an  anaphylactic  shock  following  the  procedure. 

It  is  hoped  that  the  findings  here  recorded  will  result  in 
causing  the  method  to  be  further  pursued,  and  that  subse- 
quent reports  will  ultimately  fix  the  exact  value  of  the  pro- 
cedure. It  is  not  claimed  that  equally  good  results  might 
not  have  been  attained  by  the  utilization  of  other  types  of 
protein  therapy,  but  the  particular  procedure  was  persisted 
in  because  of  the  early  success.  The  cases  subjected  to  the 
treatment  consist  of: 

Two  in  the  service  of  Dr.  Howard  F.  Hansell,  Professor  of 
Ophthalmology  in  the  Jefferson  Medical  College — one  fol- 
lowing a  combined  extraction,  and  the  second  a  posterior 
capsulotomy. 

One  in  the  service  of  Dr.  Wm.  M.  Sweet,  of  the  same  insti- 
tution, a  violent  infection  following  the  entrance  of  a  foreign 
body  in  the  vitreous. 

One  a  private  patient  of  Dr.  G.  Oram  Ring,  secondary  to 
a  posterior  capsulotomy. 

Three  in  the  practice  of  Dr.  Charles  LeFever:  the  first 
of  this  series  followed  a  primary  extraction  and  was  regarded 
by  Dr.  Hansell  as  a  definite  post-operative  infection,  the 
two  remaining  cases  being  non-operative,  but  were  mani- 
festations of  acute  exudative  uveal  disease  in  which  re- 
covery was  believed  to  be  due  to  the  same  method  of  treat- 
ment. 

Dr.  George  E.  de  Schweinitz's  last  edition  notes  that — 
''Antidiphtheritic  serum  has  been  utilized  with  success 
(Darier,  Zimmerman,  Key,  Fromeget,  the  author)  in  the 
treatment  of  severe  corneal  ulcerations.  Key  points  out 
that  its  advantage  over  other  paraspecific  agents  consists 
in  the  fact  that  it  is  readily  obtained,  that  its  dosage  is  more 
certain  and  the  preparation  more  dependable.  The  author 
[de  Schweinitz]  has  usually  employed  a  dose  of  1500  to  2000 
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units  every  other  day  for  three  days.  His  results  have  been 
remarkably  good."     (P.  275.) 

Again,  page  740,  de  Schweinitz  adds:  "In  recent  times, 
post-operative  suppuration  has  been  treated  with  vaccines, 
for  example,  the  injection  of  Wright's  antistaphylococcic 
vaccine  or  antidiphtheritic  serum." 

In  a  recent  discussion  of  protein  therapy  Cassan  classifies 
the  methods  into  specific  and  non-specific,  the  former  in- 
cluding vaccines  and  serums,  the  latter  comprising  the  other 
proteins  now  in  use. 

The  therapeutic  action  of  these  agents  is  classified  into 
four  groups:  (1)  Increase  of  natural  antibodies  of  the  blood; 
(2)  increase  of  leukocytes;  (3)  increased  production  of  inter- 
mediary agents  for  ferments  of  blood ;  (4)  having  no  influence 
on  body  defenses. 

Roberts  has  noted  striking  improvement  in  serpiginous 
ulcers  following  the  injection  of  diphtheria  antitoxin  or 
ordinary  horse  serum. 

In  a  recent  digest  of  the  literature  of  protein  therapy 
Finnoff  notes  the  efficacy  of  cow's  milk  in  the  treatment  of 
various  eye  lesions.  Uveitis,  corneal  disease,  traumatic 
and  post-operative  infections,  have  shown  amazing  improve- 
ment. Van  den  Freden  believes  that  the  local  reaction  pro- 
duced at  the  site  of  the  lesion  is  what  accomplishes  the  result. 
Miiller  is  using  milk  injection  as  a  prophylactic  before 
operations  upon  eyes  in  which  there  is  danger  of  secondary 
infection.  The  method  of  Stocker  is  to  inject  3  to  12  c.c. 
of  milk,  which  has  been  cooked  for  four  minutes,  subcu- 
taneously  into  the  loose  tissue  of  the  abdominal  walls. 
Uddgren  injects  the  milk  subjunctivally  in  addition  to  intra- 
muscularly. 

In  the  discussion  in  the  case  of  Dr.  Coover,  which  is 
appended  to  this  contribution,  Dr.  Edward  Jackson  ex- 
pressed the  opinion  that  the  specific  action  of  the  serum  in 
these  cases  depends  upon  the  proteid  content  of  the  serum, 
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which  produces  immune  bodies  in  the  patient.  He  Hkewise 
referred  to  the  use  of  steriUzed  milk  for  the  same  purpose. 

H.  R.  Stilwell,  Denver,  who  had  seen  the  eye  a  number  of 
times,  said  that  in  the  beginning  it  looked  a  typical  picture 
of  panophthalmitis.  The  rapidity  of  improvement  was 
striking  from  day  to  day. 

W.  C.  Finnoff,  Denver,  pointed  out  that  it  was  not  the 
number  of  antitoxic  units  injected  but  the  quantity  of  serum 
employed  that  determined  the  production  of  immunity. 

Case  1  (Dr.  Hansell). — Mr.  C,  aged  seventy-five  3'ears,  double 
cataract  extraction  several  years  ago.  After-cataract  in  left  eye. 
Discission  May  3,  1921.  On  May  4  the  eye  was  free  from  injec- 
tion; on  May  5,  inflamed  and  painful;  May  6,  hypopyon,  cloud- 
like opacity  in  anterior  vitreous  and  pupil,  vision  reduced  to  light 
perception,  eyeball  sensitive  to  the  touch — in  a  word,  the  char- 
acteristic signs  of  infection.  On  the  same  day  he  was  given  sub- 
con  junctivally  10  minims  of  solution  of  1:10,000  cyanid  of  mercurj^ 
and  an  injection  of  5000  units  of  diphtheria  antitoxin.  Recoverj^ 
was  rapid.  The  day  after  these  injections  were  made  the  h}^- 
popyon  had  disappeared,  the  injection  was  less,  and  the  opacities 
in  and  behind  the  pupil  had  partly  cleared.  Recovery  was  unin- 
terrupted, and  finally,  with  correcting  glass,  vision  equaled  one-half. 

Case  2  (Dr.  Hansell). — E.  S.,  female,  aged  fifty-five  j^ears, 
admitted  to  Jefferson  Hospital  October  26,  1921,  suffering  from 
senile  cataract,  left  eye.  Conjunctivae  and  lacrimal  sac  exhibited 
no  abnormalities.  Smear  and  culture  from  lower  and  upper 
cul-de-sac  negative.  Wassermann  and  urinalysis  negative.  Com- 
bined extraction  performed  October  27,  1921,  without  accident. 
Wound  edges  healed  promptly;  anterior  chamber  reformed  and 
vision  was  satisfactory.  Twenty-four  hours  later  the  patient 
complained  of  distress  in  the  eye,  with  considerable  loss  of  sight. 
Inspection  revealed  ciliary  congestion,  ciliary  body  sensitive  to 
pressure,  aqueous  turbid,  iris  discolored,  grayish  exudate  in  pupil- 
lary area,  and  a  small  round  yellowish  spot  on  capsule  above. 
There  were  some  attachments  of  the  capsule  to  the  iris.  No 
hypopyon.  In  addition  to  local  treatment  slie  was  immediately 
given  an  injection  of  5000  units  of  antidiphtheritic  serum.  On 
the  following  day  pain  was  greatly  relieved  and  the  media  ap- 
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pcarcd  somowliat  doared.  Gradual  iinprovomont  was  noted  from 
day  to  day,  and  on  November  9,  ten  days  following  the  injection  of 
the  serum,  the  patient  was  discharged.  At  the  present  time  there 
are  noted  several  clear  openings  in  the  capsule.  The  eye  is  white 
and  vision  fair. 

Case  3  (Dr.  Sweet). — A  piece  of  rusty  iron  or  steel  entered  the 
ball  and  lodged  in  the  vitreous  in  the  case  of  a  man  aged  twenty 
years.  Two  days  after  the  accident  there  were  some  injection, 
hypopyon,  the  commencement  of  traumatic  cataraot,  and  pain. 
The  foreign  botly  was  removed  by  Dr.  Sweet  and  the  patient  given 
5000  units  of  diphtheria  antitoxin.  The  following  day  the  hy- 
popyon had  disappeared  and  the  inflammation  was  greatly  re- 
duced. The  second  da}^  following  administration  of  antitoxin  he 
left  the  hospital,  apparently  free  from  all  indications  of  infection. 

Case  4  (Dr.  Ring).— Mrs.  A.  W.,  aged  seventy-four  years,  first 
seen  June  13,  1921.  Physically  frail;  marked  symptoms  of 
paralysis  agitans  for  some  years.  Operated  upon  five  years  ago 
for  violent  facial  tic  by  Dr.  Harvey  Gushing,  of  Boston;  Gasserian 
ganglion  resection.  Has  cardiorenal  disease.  Systolic  pressure, 
220,  reduced  to  slightly  under  200  at  periods  of  eye  operations. 
Right  eye  blind  from  chronic  glaucoma  with  recurring  periods  of 
congestion.  Left  eye  quiet;  lens  of  translucent  type  with  marked 
capsular  haze.  Fingers  counted  dimly  at  one  foot.  June  17, 
preliminary  iridectomy.  Healing  uneventful,  but  exceedingly 
slow,  nearly  three  weeks  elapsing  before  eye  was  perfectly  clear. 
November  10,  lens  extraction,  rather  more  difficult  than  usual 
because  of  constant  oscillating  movement  of  head.  Large  semi- 
translucent  lens  removed.  Low-grade  uveitis  with  unusually  dense 
posterior  capsule.  Iris  bound  down  to  posterior  capsule  at  lower 
pupillary  margin.  Slight  extrusion  of  outer  edge  of  coloboma, 
with  ultimate  whitening  at  end  of  about  three  weeks.  Light 
perception  and  projection  good.  Five  weeks  from  period  of  ex- 
traction, posterior  capsulotomy,  Ziegler  procedure,  a  large  hori- 
zontal opening  secured;  faces  easily  recognized.  The  following 
day  eye  markedly  flushed,  moderate  corneal  haze,  anterior  chamber 
muddy,  iris  somewhat  infiltrated,  definite  exudation,  especially 
around  cut  edges  of  capsule.  A  curious  curtain  of  dull  gray  haze 
extended  from  upper  edge  of  cut  capsule  at  an  angle  of  about  30 
degrees,  almost  closing  opening.  Despite  atropin,  dionin,  hot 
stupes,  and  leeching  locally,  and  calcium  chlorid  and  mercury 
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internally,  conditions  were  found  to  be  on  the  increase  the  third 
day.  At  this  stage  5000  units  of  diphtheria  antitoxin  were  given. 
The  following  day  the  process  amazingly  improved,  and  upon  the 
next  succeeding  da}'  process  under  definite  control.  The  curtain 
which  extended  from  the  upper  edge  of  the  cut  capsule  and  which 
projected  into  the  anterior  chamber  at  an  acute  angle  had  very 
markedly  thinned  and  left  a  small  black  opening  at  the  lower  edge 
of  the  cut  capsule.  Vision  with  +  12.00  sph.  =  15/50.  It  is 
felt  that  an  incision  into  this  faint  gray  curtain  will  undoubtedly 
result  in  still  further  improvement  of  the  vision. 

Case  5  (Dr.  LeFever). — Patient  first  seen  in  June,  1921,  and 
presented  about  17  D.  of  compound  myopic  astigmatism  with 
cataracts.  The  left  lens  was  extracted  by  the  combined  method, 
with  a  narrow  iridectomy,  on  July  11.  There  were  no  complica- 
tions, and  the  wound  healed  promptly,  although  the  redness  was 
slow  in  subsiding.  The  e3''e  was  kept  under  bandage  eight  days. 
There  was  no  cortex,  but  the  upper  two-thirds  of  the  posterior 
capsule  was  opaque,  leaving  a  small  clear  pupil  below,  through 
which  she  obtained  20/40  vision,  and  through  which  the  fundus 
could  be  seen  to  present  considerable  scleral  exposure  around  the 
disc  and  much  choroidal  disturbance.  On  September  22  a  needling 
of  the  upper  portion  of  capsule  was  performed,  in  which  but  two 
or  three  movements  of  the  needle  were  necessary  to  uncover  the 
entire  pupil,  leaving  the  capsule  pushed  into  the  coloboma,  where 
it  still  remains.  The  eye  was  kept  under  bandage  for  two  days, 
and  at  the  end  of  that  time  was  only  slightly  congested.  At  the 
end  of  two  more  days  there  were  marked  photophobia,  slight  red- 
ness and  tenderness,  with  moderate  pain.  Dionin,  atropin,  sodium 
salicylate,  and  dark  glasses  were  ordered.  The  patient  was  then 
left  under  the  care  of  an  assistant,  who  saw  her  daily  and  at  the 
end  of  four  days  it  was  thought  best  to  remove  her  to  the  hospital. 
She  was  next  seen  on  October  3,  eleven  days  after  the  needling. 
At  that  time  she  had  a  secondary  glaucoma  with  high  tension  and 
very  steamy  cornea,  suffered  great  pain  and  prostration,  remained 
constantly  in  bed,  and  was  unable  to  open  either  eye.  The  glau- 
comatous condition,  which  was  of  short  duration,  began  to  subside 
at  the  end  of  twenty-four  hours  after  the  atropin  was  discontinued, 
and  a  solution  containing  }/2  of  1  per  cent,  each  of  pilocarpin  hydro- 
bromid  and  eserin  salicylate  was  used,  with  dionin  and  hot  com 
presses  and  large  doses  of  salicylates  internally.  Mercurial  oint- 
ment, one  dram  every  twenty-four  hours,  with  daily  sweat-baths 
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and  temple  leeching,  were  added  to  the  treatment.  The  tension  re- 
laxed slowly  and  the  corneal  haze  disappeared.  The  lids  were 
swollen  and  the  conjunctiva  very  red,  hut  no  chemosis.  On 
October  7  Dr.  Hansell  saw  her  in  consultation  and  advised  the 
use  of  diphtheria  antitoxin,  which  was  given  on  the  same  day. 
The  improvement  was  more  rapid  from  that  time  on.  The  pain, 
blepharospasm,  and  photophobia  subsided,  so  that  she  was  able  to 
leave  the  hospital  on  October  10.  The  salicylates  and  sweat-baths 
were  stopped  at  this  time,  but  the  inunctions  and  local  treatment 
were  continued  for  another  week,  when  all  treatment  was  discon- 
tinued except  the  miotic  and  hot  compresses.  On  November  3 
there  was  still  some  scleral  hyperemia,  but  there  was  no  pain  and 
the  vision  was  20/40.  On  December  6  she  was  reglassecl :  +  .25 
sph.  C  +  .75  cyl.  ax.  80°  =  20/30  plus.  The  eye  was  quiet  at  that 
time  and  has  remained  so. 

Comment  by  Dr.  Hansell  on  Case  5,  of  Dr.  LeFever:  Dr.  Hansell 
was  invited  to  see  the  patient  in  consultation  in  order  to  decide 
upon  the  advisability  of  the  performance  of  posterior  sclerotomy  for 
the  relief  of  glaucoma  secondary  to  the  needling.  Dr.  Hansell  was 
unable,  at  this  period,  to  coincide  with  the  view  that  the  patient 
was  suffering  from  glaucoma.  He  believed  the  case  to  be  a  low- 
grade  uveitis  from  infection,  and  advised  the  injection  of  diphtheria 
antitoxin  without  delay. 

Case  6  (Dr.  LeFever). — A  middle-aged  woman  appeared  at  the 
dispensary  at  Mt.  Sinai  Hospital  with  the  lids  of  the  left  eye  greatly 
swollen,  conjunctiva  chemotic,  cornea  slightly  hazy,  anterior 
chamber  containing  a  gray  membrane  with  whitish  linear  striations. 
The  pupil  was  3.5  mm.  and  reacted  sluggishly  to  light.  Large 
objects  were  recognized.  The  entire  sclera  was  deeply  injected,  and 
she  was  suffering  great  pain.  The  eye  had  been  inflamed  for  two 
weeks  and  under  the  care  of  her  family  physician.  She  was  at 
once  admitted  to  the  hospital,  placed  under  the  usual  local  treat- 
ment, given  mercurial  inunctions,  one  dram  daily,  with  one  daily 
sweat-bath.  On  the  day  of  admission  she  was  given  6000  units  of 
diphtheria  antitoxin.  On  the  next  day  the  membrane  had  broken 
through  at  the  center  of  the  pupil,  showing  a  clear  space  with  the 
corners  of  the  membrane  rolled  l)ack  and  irregularly  torn  as  though 
some  dull  object  had  pierced  the  pupil.  The  treatment  was 
continued,  including  laxatives  and  the  house  diet,  and  the  improve- 
ment was  continuous  until  the  eighth  day,  when  the  patient  was 
dismissed  with  only  a  moderate  amount  of  scleral  injection  re- 
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maining.  The  cornea  and  pupil  were  clear.  This  case  was  re- 
garded as  one  of  exudative  uveitis.  She  had  several  necrotic  teeth, 
which  were  the  probable  source  of  the  toxemia  and  which  were 
later  extracted.  In  this  case  it  was  felt  that  the  antitoxin  was  the 
chief  agent  in  checking  the  inflammatory  process  and  breaking  up 
the  membrane. 

Case  7  (Dr.  Le Fever). — First  seen  on  October  31,  with  redness, 
pain,  and  lacrimation  in  the  right  eye,  which  had  come  on  sud- 
denly three  days  previously.  The  only  lesion  found  was  a  gray 
ulcer  near  the  upper  temporal  Hmbus.  Local  treatment  was  pre- 
scribed, and  several  necrotic  teeth  ordered  extracted.  Two  days 
later  she  was  markedly  prostrated  and  suffering  much  pain  and 
confined  to  bed.  The  sclera  was  deeply  injected;  the  cornea  was 
hazy,  with  deposits  on  Descemet's  membrane.  The  pupil,  under 
a  mydriatic,  was  3.5x4  mm.,  with  no  reaction  to  Hght.  There 
were  great  pain  and  tenderness,  and  the  patient  was  removed  to  the 
hospital,  given  mercurial  inunctions,  and  the  usual  local  treatment, 
laxatives,  light  diet,  etc.  Sweat-baths  were  attempted,  but  the 
patient  was  refractory,  and  they  were  not  successfully  given. 
Prostration  was  great.  At  the  end  of  two  days  the  anterior 
chamber  contained  a  film  of  gray  exudate,  and  she  was  given  6000 
units  of  diphtheria  antitoxin.  There  was  decided  local  reaction  in 
the  form  of  tenderness,  and  an  area  of  local  redness  two  inches  in 
diameter  in  the  right  ihac  region,  where  it  was  given.  When  seen 
the  next  day  there  was  less  pain  and  the  membrane  in  the  anterior 
chamber  had  broken,  just  as  though  something  had  been  pushed 
through  it  from  behind.  The  improvement  was  most  striking. 
The  other  treatment  was  being  continued,  and  the  patient  had  re- 
fused to  have  the  necrotic  teeth  removed.  Three  days  after  the 
first  injection  the  membrane  was  reforming,  and  on  the  fourth  day 
the  second  injection  of  6000  units  was  given.  The  symptoms  were 
more  severe  than  at  the  time  of  the  first  treatment,  and  the  prostra- 
tion was  very  great.  Twenty-four  hours  after  the  .second  injection 
the  membrane  had  broken  much  as  it  did  after  the  initial  injection, 
and  the  symptoms  began  to  subside.  This  time  there  was  no  re- 
crudescence and  the  recovery  was  uninterrupted.  The  sclera  be- 
came white  in  about  ten  days.  The  cornea  and  other  media  were 
clear,  but  there  were  several  points  of  synechia. 

To  the  above  may  be  added  a  case  of  post-operative  infection 
recently  occurring  in  the  practice  of  Dr.  H.  Coover,  of  Denver. 
The  patient,  a  man  aged  fifty-nine  years,  two  days  after  a  cataract 
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operation  developed  a  severe  streptococcic  infection  involving  the 
area  of  the  incision.  The  evening  of  the  operation  he  had  a  sneez- 
ing spell  wliich  caused  him  considerable  pain,  but  the  next  day  he 
was  comfortable.  The  second  night  he  had  a  severe  attack  of 
pain  which  lasted  for  several  hours.  Next  morning,  on  removal  of 
the  bandage,  the  incision  was  found  covered  with  an  exudate  which 
invaded  one-third  of  the  cornea.  The  anterior  chamber  contained 
some  blood  and  strings  of  exudate,  and  the  bulbar  conjunctiva  was 
very  red.  The  following  morning  the  general  reaction  was  very 
severe,  including  chemosis  of  the  conjunctiva.  Without  waiting 
for  the  result  of  a  culture  (which  was  subsequently  reported  to  be 
streptococcic),  the  patient  was  given  5000  units  of  antidiphtheritic 
serum  in  addition  to  the  treatment  already  employed,  namely, 
atropin,  bichlorid  of  mercury  ointment,  and  hot  fomentations. 
Fifteen  hours  after  the  injection  of  the  sei'um  the  eye  had  greatly 
improved,  and  in  twenty-four  hours  after  the  injection  the  cornea 
had  regained  most  of  its  luster  and  the  infection  seemed  to  be 
arrested.  Forty-eight  hours  after  the  first  5000  units  the  patient 
was  given  another  1000  units,  which  seemed  to  have  no  further 
effect  on  the  exudate.  In  view  of  the  rapidity  with  which  the  be- 
ginning panophthalmitis  was  arrested,  Dr.  Coover  believed  that 
he  might  have  saved  the  vision  if  he  had  given  the  serum  when  the 
infection  was  first  observed. 

A  further  recent  mention  of  the  treatment  was  in  the  case  of  B. 
W.  Key.*  A  sharp  piece  of  metal  penetrated  the  cornea,  iris,  and 
lower  margin  of  lens.  X-ray  negative.  In  forty-eight  hours, 
infection.  The  treatment  was  hot  compresses  and  2000  units  of 
serum  every  three  or  four  days  for  two  months.  In  three  months  a 
painless,  mildly  injected  globe,  subnormal  tension,  cataract,  clear 
anterior  chamber  and  pupil. 

In  a  personal  communication  received  by  one  of  the 
authors  (Dr.  Ring)  from  Dr.  C.  Y.  White,  Chief  Bacteriolo- 
gist of  the  Bureau  of  Health  of  Philadelphia,  reference  is 
made  to  an  article  by  Dr.  Key  which  appeared  in  the 
Transactions  of  the  American  Ophthahnological  Society  in 
1919.  Dr.  Key's  conclusion  states  that  the  administration 
by  hypodermic  seems  theoretically  the  most  practical,  though 

*  Penetrating  Wound  of  the  Eyeball  Treated  by  Antidiphtheritic  Serum 
Arch.  Ophth.,  1920,  x!ix,  035. 
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its  use  by  mouth  has  been  strongly  advocated  and  its  results 
equally  as  good.  Dr.  White's  comment  upon  this  conclusion 
is  as  follows:  ''This  statement  alone  makes  the  value  of  it 
from  a  scientific  standpoint  questionable,  although  from  the 
clinical  standpoint  results  may  be  obtained.  As  stated  pre- 
viously to  you,  I  can  see  no  special  reasons  why  diphtheria 
antitoxin  should  be  of  value  in  these  cases  except  for  its 
possible  stimulating  general  antibody  formation." 

DISCUSSION 

Dr.  Ben  Witt  Key,  New  York  Cit\^:  During  the  past  five 
years  I  have  employed  antidiphtheritic  serum  in  67  cases  of  severe 
ocular  infection,  all  of  which  have  been  reported.  Of  these,  39 
were  cases  of  hypopyon  keratitis;  12,  infection  of  anterior  segment 
after  penetration;  9,  panophthalmitis;  7,  ulcus  serpens. 

Analysis  of  these  cases  shows  three  things : 

First:  The  character  of  the  infection  signifies  the  presence  of 
minimum  local  resistance. 

Second:  Cases  of  infection  of  the  anterior  segment  offer  the 
best  opportunity  for  observing  the  clinical  effect  of  the  serum  in- 
jection because  local  antiseptic  methods  are  least  effective  in  these 
cases.  A  fairly  tj^pical  case  in  this  regard:  F.  C,  man,  aged 
twenty-nine  years  (Hospital  No.  7211),  penetrating  wound  of 
cornea,  admitted  March  27,*  1922,  no  hypopyon.  On  the  third 
day,  in  spite  of  the  usual  intensive  local  treatment,  hypopyon  2 
mm.  developed  over  night;  lips  of  wound  were  whitish,  entire 
cornea  hazy,  usual  iritic  reaction.  Not  until  hypopyon  developed 
was  the  serum  injected — 3000  units.  In  twenty-four  hours,  coinci- 
dent with  his  constitutional  reaction,  slight  temperature,  etc., 
there  was  relief  of  pain,  definite  reduction  in  the  hypopyon,  which 
disappeared  in  another  twenty-four  hours,  clearing  of  the  cornea 
and  anterior  chamber,  allowing  his  discharge  in  ten  days.  Could 
this  complete  reversal  in  the  behavior  of  an  anterior  infection  be 
attributed  to  sudden  systemic  stimulation  (so-called  "  Omnicellular 
Plasma-activation"  of  Weichardt),  and  increased  local  resistance 
through  increased  permeability  of  the  capillaries  and  cellular  ele- 
ments induced  by  the  protein  injection?  My  answer  is  that  at 
least  such  effects  as  these,  undeniablj'  demonstrated,  cannot  be 
ignored. 
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Third:  Tlio  clinical  effects  arc:  First,  relief  of  pain;  second, 
disappearance  of  hypopyon;  third,  afjparent  irrifi;ation  of  the 
anterior  segment;  fourth,  rapid  clearing  away  of  ulcer  debris, 
early  restorinji;  of  transparenc}^  of  coi'neal  substance. 

The  reaction  is  expressed  (depending  upon  the  character  and 
amount  of  the  agent  injected  and  the  sensitization  of  the  par- 
ticular individual  to  it)  by  a  chill,  rise  in  temperature,  variations  in 
pulse  and  blood-pressure,  sweating,  nausea,  nervous  irrital)ility, 
skin  reaction,  glandular  activity,  permeability  of  the  capillaries, 
lymphagogue  effect,  and  certain  variations  in  the  blood,  such  as 
concentration,  leukocytic  response,  increascnl  antiferment,  and 
alteration  in  the  antibody  titer  of  the  serum  of  the  patient.  Luith- 
len  determined  the  permeability  of  the  abdominal  capillaries  by 
injecting  sodium  iodid  into  the  veins  of  rabbits  and  tested  the  rate 
at  which  it  entered  into  the  Ringer's  solution  which  he  had  injected 
into  the  periton(^al  cavity.  Siegert  and  also  Schmidt  found  that 
small  doses  of  protein  increased  the  permeability.  Starkenstein 
produced  corneal  ulcers  in  rabbits,  then  observed  the  rate  at  which 
dyes  would  diffuse  out  at  the  site  of  the  lesion  after  a  variety  of 
non-specific  injections.  It  was  concluded  that  non-specific  injec- 
tions increased  the  permeability  of  the  capillaries  for  a  short  period 
and  later  caused  a  definite  lessening  of  the  permeability. 

Heidenhain  classifies  certain  proteins  as  lymphagogues,  and 
Teague  and  McWilliams  believe  the  lymphagogue  effect  is  re- 
sponsible largely  for  the  therapeutic  influence,  because  the  anti- 
bodies of  the  blood-stream  are  forced  into  the  lymph-spaces  and 
there  may  destroy  the  invading  microorganisms.  Davis  and 
Petersen  investigated  this  effect  by  using  dogs.  A  lymph  fistula 
was  made  at  the  thoracic  duct  and  then  killed  colon  vaccine  was 
injected  intravenously  to  produce  the  shock  effect.  It  occurs  to 
me  that  the  above  related  experiments  are  highly  significant  when 
one  repeatedly  observes  the  effect  of  diphtheritic  antitoxin  upon 
the  lymphatic  structures  of  the  eye,  the  effect  upon  hypop\'on,  and 
clearing  of  the  anterior  segment,  already  alluded  to. 

Dr.  Howard  F.  Hansell  (closing):  In  the  first  case  there 
was  injection  of  cyanid  of  mercury  and  I  was  uncertain  whether 
the  recovery  was  due  to  the  mercury  or  the  serum.  In  the  other 
three  cases  there  was  no  injection  of  mercury,  therefore  I  believe 
the  result  in  th6  first  as  well  as  the  other  cases  was  due  to  the 
anti-diphtheritic  .serum. 


INDEX 


Accommodation,  Studies  in,  132 
Aglycosuria,  Sugar  Tolerance  in,  340 
Altitudinal  Hemianopsia,  280 
American  Board  for  Ophthalmic  Ex- 
aminations, 24-2(5 
College  of  Surgeons,  nomi- 
nees for,  27 
Annual  Meeting,  Date  of,  28 
Anterior  Uveitis,  Central  Scotoma  in, 

99 
Antitoxin    in    Post-Operative   Infec- 
tions, 353 
Atropin  and  Homatropin,  Chemico- 
pharmaco-Dynamic     Relationship 
of,  87 

Ball,  James  Moores,  233 
Bedell,  Arthur  J.,  199,  286,  350 
Bell,  George  Huston,  242 
Benedict,  Wm.  L.,  109,  241 
Bridge  Coloboma  of  Iris,  350 
Brown,  E.  V.  L.,  233,  262 
Bruner,  William  Evans,  286-291 
Buchanan,  Mary,  198,  234 
Burke,  John  W.,  108 
Byers,  W.  Cordon  M.,  215,  234.  260 
By-Laws,  Proposed  Amendments,  29 

Calhoun,  F.  Phinizy,  324 
Carcinoma,  Epibulbar,  267 

of   Orbit   and   Ethmoid, 
124 
Cataract  Extraction,  Choice   of 
Method  for,  51 
Sugar  Tolerance  in,  340 
Central  Scotoma  in  Anterior  Uveitis, 

99 
Cerebral  Localization,  Significance  of 

Visual  Disturbances,  91 
Choice  of  Method  for  Cataract  Ex- 
traction, 51 
Clegg,  J.  Gfay,  99,  214,  228,  285 
Collins,  E.  Treacher,  49,  70,  212 
Committee,  Auditing,  21 
Council,  28 
Graduate  Studies,  28 


Committee,  International  Congress  of 
Ophthalmology,  25,  28 
Prize  Essays  for  Research, 

22,  28 
Program,  28 
Publication,  21,  28 
Theses,  28 

Undergraduate   Studies, 
28 
Constitution,  Proposed  Amendments, 

29 
Cornea,  Multicolor  Tattooing  of,  71 
Correction  of  Squint  by  Muscle  Re- 
cession, 166 
Council,  Members  of,  5,  28 

Report  of,  26 
Crampton,  George  S.,  251,  252 
Curdy,  R.  J.,  179 
Cyst  of  Iris,  296 

Cvstoid  Cicatrix,  Infection  Through, 
'260 


Davis,  A.  E.,  129,285 
Diphtheria  Antitoxin  in  Post-Opera- 
tive Infections,  353 
Duane,  Alexander,  132,  156,  165 


EUett,  E.  C.,  195,  290 
Encephalitis,  Epidemic,  ISl 
Epibulbar  Carcinoma,  267 
Epidemic  Encephalitis,  181 
Ethmoid,  Carcinoma  of,  124 
Experimental    Ocular    Tuberculosis, 

291 
Ej'e,  A  Demonstration.  255 

Demonstration  of  the  Develop- 
ment of  the  Human.  259 


Feingold,  M.,  267 
Finnoff,  William  C,  129,  291 
Foster,  Matthias  L.,  197 
Friedenwald,  Harry,  200,  231 
Fusion  Tubes,  250 


365 


366 


INDEX 


Gallemaerts,  Emile,  108 
Glaucoma,    Modified    Kei*atonie    In- 
cision, 35 
Green,  John,  Jr.,  109,  124,  131 
Greenwood,  Allen,  67,  196,  229 
Guests,  Invited.  19 


Hansen,  Howard  F.,  234,  270,  353, 

363 
Hemianopsia,  Altitudinal,  280 
Hill,  Emorv,  338 
Holloway,  T.  B.;  214,  255,  353 
Homatropin,   Chemicopharmaco-Dy- 

namic  Relationshi])  of,  87 
Howe,  Lucien,  279 
Hypophjseal  Disease,  329 
Syphilis,  324 


Infection,    Antitoxin   in   Post-opera- 
tive, 353 

Injuries  in  Industrial  Schools,  286 
Uveal  Pigment  in,  306 

Instruments,  New,  245 

International    Congress,    Report    of 
Committee,  25 

Iridectomy  in  Glaucoma,  35 

Iris,  Bridge  Coloboma  of,  350 
Cyst  of  the,  296 


Jackson,  Edward,  156,  157,  226,  250 
Jameson,  P.  Chalmers,  166,  181 

Key,  Ben  Witt,  329,  362 

Knapp,  Arnold,  106, 110,  180, 306, 324 

Kronlein  Operation,  106 

Lambert,  W.  E.,  230,  337 
Langdon,  H.  Maxwell,  340 
Libby,  George  Franklin,  181-199 
Lipa?mia  Retinalis,  235 
Luedde,  W.  H.,  35,  50,  322 
Luetic  Ophthalmitis,  270 

McGuire,  Hunter  H.,  235 
Macht,  David  I.,  87,  90 
Mackav,  George,  212 
Magito't,  A.,  85,  110,  259,  296 
Medical  Curriculum,  Ophthalmology 

in,  215 
Members,  List  of,  7 
Minutes  of  Proceedings,  17 
Monoscope,  250 
Morax,  V.,  91 


Multicolor  Tattooing  of  Cornea,  71 
Muscle   Recession   in   Correction   of 
S(juint,  166 


Necrology',  13 

Need  of  Protecting  Ej'es  in  Industrial 

Schools,  286 
New  Instruments,  31,  245 


Occipital  Lesions,  Transitory  Visual 

Disturbances  in,  91 
Occlusion  of  Inferior  Temporal  Art- 
ery, 280 
Ocular  Manifestations  in   Hypophy- 
seal Syphihs,  324 
Officers,  List  of,  5 
Ohly,  John  H.,  178 
Oil  Cyst  of  Orbit,  106 
Ophthalmic  Examinations,  Report  of 
Board,  24 
Illuminator,  245 
Ophthalmitis,  Luetic,  270 
Ophthalmology  in  Medical  Curricu- 
lum, 215 
Ophthalmoplegia  Exterior,  200 
Orbit  and  Ethmoid,   Carcinoma  of, 
124 
Oil  Cyst  of,  Removed  by  Kron- 
lein's  Operation,  106 
Orbital  Cavity,  Tuberculoma  of,  111 
Orthoptic  Training,  Methods  of,  157 


Panophthalmitis,    Infection    through 

Cystoid  Cicatrix,  260 
Parker,  Walter  R.,  69,  230 
Pocket  Retinoscope,  251 
Presidents  of  the  Society,  6 
Prize  Essays,  Report  of  Committee 

on,  22 
Proceedings,  Minutes  of,  17 
Publication  Committee,  Members  of, 
28 
Report  of,  21 
Pyle,  Walter  Lytle,  15 


Radium  Apphcation  in  Carcinoma, 
124 

Refraction,  Model  for  Demonstrat- 
ing, 255 

Relationship  of  Atropin  and  Hom- 
atropin, S7 

Retinitis  Proliferans  of  Both  Eyes, 
242 


INDEX 


367 


Retinitis    Proliferans    Produced     by 

Hodgkin's  Disease,  242 
Ketiiiosnone,  Pocket,  251 
King,  G.  Oram,  '.ioS 
Rochat,  G.  F.,  S9 
Rowan,  John,  290 
Roy,  Dunl)ar,  111,  V.il 


Schneideman,  Theodore  B.,  270 

Hchweinitz,  G.  E.  de,  338 

Scotoma,  Central,  in  Anterior  Uveitis, 
99 

Shahan,  W.  E.,  245 

Shoemaker,  J.  F.,  155 

Smith,  Borland,  51,  71 

Sprague,  Francis  Peleg,  13 

Squint,  Correction  of,  by  Muscle  Re- 
cession, 166 

Standish,  Myles,  13 

Sugar  Tolerance  in  Aglycosuria  and 
Cataract,  340 

Sympathetic  Inflammation  Due  to 
Faulty  Trephining,  262 
Ophthalmia,  Use  of  Uveal 
Pigment  in,  306 

SyphiUs,  Hypophyseal  Disease  Due 
to,  329 


Tattooing,  Multicolor,  71 
Taylor,  Lewis  H.,  68 


Temporal  Artery,  Occlusion  of,  280 
Tilting  Trial-Frame,  252 
Trcphiniiig,  Scleral,  Sympathetic  In- 

flaiuniation  After,  262 
Trial-Frame,  Tilting,  252 
Tul)erculoma  of  Orbit,  111 
Tuberculosis,    Experimental    Ocular, 

291 
Tyson,  H.  H.,  86 


Use  of  Diphtheria  Antitoxin,  353 
Uveal  Pigment  in  Injuries,  306 
Uveitis,  Anterior,  99 

Dii)htheritic     Antitoxin     in, 
353 

Uveal  Pigment  in,  306 


Vail,  Derrick  T.,  68 
Visual     Disturbances     in     Occipital 
Lesions,  91 


Weidler,  Walter  Baer,  280 
Wescott,  C.  D.,  15,  155,  290 
Wilder,  W.  H.,  130,  231 
Woods,  Alan  C,  306 
Woods,  Hiram,  196,  228 


Ziegler,  S.  Lewis,  71,  87,  198 


1 

A55 
v»  20 

^'o/ogfca/ 


American  Ophthalmological 
Society 

Traiisacti  ona 


PLEASE  DO  NOT  REMOVE  f^ 

CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


i^i'^^ 


E 


m 


M/' 


\m^> 


<iy% 


